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The Use of Toll Circuits 


is the stock in trade of the telephone company. It is that 
which the company sells to the public at so much per 
minute, and it represents money.just as fully as does the 
stock carried by any merchant. 


The Public Should Pay for All It Takes 





The Calculagraph 


tells exactly how much use of a toll line is chargeable to 
the public, including excess or overtime. 


It has saved thousands of dollars to telephone companies. 


CALCULAGRAPH COMPANY 


1456 Jewelers Building NEW YORK CITY 
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ican Telephone and Telegraph Company is quoted as 
P 
having said: 

From the very commencement of the telephone business it 
has been thought that a close co-operation—the making of on 
business the auxiliary to the other business—would give addi 
tional public service, as well as result in large economies both 

the public and to the companies 


There is much to be gained by the joint construction and 
maintenance of plant, and by its common use to the greatest 


possible extent, but the greatest advantage would fol 
placing of millions of telephone subscribers in close and reliabk 
connection with the receiving and dispatching th 
telegraph companies 
While some provision for this, after a manner exists today, 
lack of harmony and co-operation between the companies and 
an inability to agree on methods of 
limited its utilization to cases of absolut 
The harmony and co-operation necessary, it is believed, cat 


xing responsibility has 
necessity. 


now be established and the resulting advantage made availabl 
for the public 

The telegraph service is analogous to the mail service in 
hint it is the collection, transmission or transp 
delivery of correspondence, the difference being that the mail 


transport the actual communications, while the telegraph trans 
mits the contents of the communication from off f origin 
office of destination. From the collection to the deliver f the 
correspondence the entire work is done by the staff of the te 
graph company 
The telephone, on the other hand, enables persons too dist 
from each other for ordinary conversation to engage in pers 
communication with each other by placing at their disposition f 


time a telephone circuit. 

While there is a common feature in the use of wires strun g 
on poles or in cables, the similarity ends there; the circuits and 
nethods used for the telegraph and the teleph entirely) 
distinct and different, and each business ires vecial « 
ment, operating force and general business organization 

It seems not only to be good policv b duty to 1 S 
the service and advantages to the public by util g present 
unutilized possibilities, and at tl 1 time b t erty 


ind increase revenu 

It is to be hoped all that President Vail has 
reasonably safe to assume that 
raist of telegraphic rates It 1 


; 
] 


will be confirmed. It is 
there will not be a { 
logical to believe that a material reduction 
follow. The unquestionable economies afforded by 
this great consolidation will tend to lessen te h toll 
but they are not apt to come, if 
thorough familiarity of the working of the merged plants 
can be learned. A keen appreciation of the requiret 
of the public will develop a better service, that’s sure, 
and that feature in will help to “Justify present 
prices. 

It is interesting to note t ) sa 
\merican Bell Telephone Company gave the W 
Union Telegraph Company twenty per cent of its earn 


will 


+] 219% ° ‘ 
tneyvy co C al ail 


itself 


iat thirtv veat go thi 


estern 


ings, bought its telephone apparatus for a good sum 
and agreed to stay out of the telegraph field. Since that 
ie the telephone has so far surpassed the telegraph 
that the telephone interests have virtually taken posse 
mn of the most important telegraph system in the worl 
OUR SECOND PRIZE ESSAS 
TELEPHONE ENGINEER takes pleasure 


‘ | o 
| . this number 
1) , 


presenting the article which 
of twenty-five dollars in the recent contest on telephone 


by Orrin W. Hollis 


inner of first prize, as printed 1n our Novet 


~ 


etiquette, 
Phe w 
described a remedy for telephone 


Mr. Hollis treats the problem fron 


ber number. 


and has prepared an appeal to the user of service rather 
than to the operating company. So direct is this ap 
peal. in fact. and so clearly does it bring out the point 
in which the user is at fault, that it is printed without 
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any apology to the operating company for the non 
technical nature of the essay nor because it goes over 
the operator's head to the subscriber. The subscriber, 
after all, is the root of the trouble; and the company 
can do no more than direct the campaign of education 
which is brought to bear upon him. We believe that 
Mr. Hollis offers an efficient instrument with which to 
open the campaign, 

(here may be many ways of saying the things 
that are said in our second prize-winning article; but 
we do not believe that any vital points have been omitted, 
and we do not see how they could have been better said 
So all that remains for the operator is to sow this seed 
in the right place; and that means to distribute it to 
telephone subscriber on the books, and in such 
attractive form as to assure its reading. 

\fter all, if the telephone user can be made to spend 
some thought upon the subject of telephone etiquette 
the battle is half won. What is really needed is a cer 
unt of self-consciousness in telephone conversa 

ttle introspection by the subscriber, artificially 
stimulated by the proper literature, ought to work won 


every 


qaers in time 


] EI ij PHON! S O! 7 HE lV ¢ IRLD. 
| any proof is needed of the immense superiority of 
private enterprise and competition over government 
control and 7 
of public 


monopoly as a vehicle for the devel 


Cc pment 
be found 


7 2 | 
service, it may readily in the remark 


able group of statistics which is published in this nun 
ber by courtesy of our English contemporary, the Na 
ephone Journa 

lor nations enjoying the highest degree of civil 
zation in practically every other particular, France, Aus 
tria, Hungary, Belgium, Holland and Italy are extraor 
dinarily backward in telephone development. In the first 
four of these the telephone business is entirely in th 


ls of the government, while the other two are only 
partly emancipated In Austria and Hungary combined 
there are less telephones than there are in the Chicag 
system alon Venerable cities of vast commercial in 


Mar 


, Odessa 


\ntwerp. Lyons, 
e. Madrid, Rotterdan 


portance and renown 


seilles, Naples, Milan, Ron 


not compare telephonically with our Peoria, our St 
seph, our Dayton lenna with its two million souls 
is outstripped in the telephone pace by San Francisco 
le han one-fifth its size, to say nothing of Con 
stantinople which has practically no telephones at all 
Of the rld’s estimated ten million telephones the Unite 
States has over two-thirds, and the ratio is still increas 
- 
Commenting on the conditions revealed by the sta 
tistics, the engineering supplement of the London Times 
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ably looking for them, but aside from this there were 
no benefits. 

The investigation of a telephone company is, of 
course, interesting to telephone men, for it shows them 
what the other fellow is doing, what his plant is worth, 
and how much money he is making. So perhaps we 
should admit that much for the probe—it is a good thing 
in the interest of science. 

An unconfirmed rumor prevails that Assistant United 
States District Attorney Ellis will probe the American 
Telephone & Telegraph Company, now that it has se- 
cured control of the Western Union Telegraph Com- 
pany. The news was put on the wire at Washington, 
where they operate incubators for the “jobless.” It is 
very certain that when such a probe gets under full 
swing, everybody will know about it, for the job will 
require the services of nearly everybody. 

To handle the affairs of A. T. & T. Co., with its 
very large auxiliary, an organization of a round billion 
dollars will quite probably be required. A probe will de- 
velop some ‘ndings that warrant such an immense capi- 
talization. It will also find adequate property to repre- 
sent the outstanding stocks and bonds. Without any su- 
perior knowledge of the affairs of this big corporation, 
it is assumed that it would welcome some government 
probing for the benefits of the advertising that would at- 
tach to such inquiry. 

Another example of legislative probe is being enacted 
at Buffalo. The Davis committee is investigating the 
telephone and telegraph companies of New York state. 
It has developed that the Bell Telephone Company was 
incorporated in 1879, capitalized at $30,000. In less than 
three months the capital was doubled and before the year 
was up the original amount had been increased tenfold. 
In 1902 authority was received to increase the company’s 
capitalization to $10,000,000. Of this amount $8,122,700 
is now outstanding. During the thirty years’ life of the 
company it has paid one hundred and twenty dividends 
at the rate of 6 per cent per annum or more, besides a 
stock dividend amounting to a million dollars. 

The probe satisfies two crowds—the stockholder of 
the concern on the grill and the curious outsider. No 
business can stand more probing than the telephone 
business. 





RATTLING THE SKELETON. 

[)' ) YOU remember, a few years ago, when the United 

States Independent Telephone Company was formed 
at Rochester with a capitalization of $50,000,000? It was 
to be the big competitor of the American Telephone & 
Telegraph Company. Part of the plans included the 
Stromberg-Carlson Telephone Manufacturing Company 
to be the rival of Western Electric Company. Nearly 
everything that had assumed proportions beyond the ordi- 
nary in a telephone way was touched upon in the pros- 
pectus. Many of the larger operating systems in New 
York state, including the Stromberg-Carlson factory at 
Rochester were included. <A telephone franchise for 
New York City was thrown in to make a full measure. 

It was the real first thriller that the independents 
had put together and it proved to be one of the big mis- 
takes that a group of ordinarily sane men will some- 


times make. Considerable money was enticed into the 


U.S. I. from St. Louis, where capital was aroused when 
that a great factory like the 


it became noised about 
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Stromberg plant at Rochester would be built there to take 
care of the western trade. 

After a while the bubble burst and a receiver for 
the U. S. I. did the rest. Among the St. Louis financiers 
who put money into the venture was one Adolphus Busch. 
Mr. Busch subscribed for $100,000 worth of bonds and 
paid into the treasury $80,000 before it occurred to him 
that a prohibition wave might require a larger sinking 
fund for his own business. 

About the first of last October, Mr. Busch filed his 
answer to a suit that was brought against him to re- 
cover the unpaid twenty thousand. He claimed misrepre- 
sentation. Of course there were many other people who 
lost money in U. S. I., so the Busch case found a lot of 
sympathizers at Rochester, where the case was being 
tried. John G. Milburn, attorney for the defense, is one 
of the foremost corporation lawyers in the country. He 
was chief counsel for Standard Oil in the case that has 
only recently been decided which orders that big octopus 
to dissolve. Judge Alton B. Parker, chief counsel for 
plaintiff, opposed Mr. Milburn, so you will please observe 
that there was some “class” to the show. 

The litigation is still on and the promise is that it will 
drag along till Christmas, so it has some proportions as 
well as some problems. In reality it is the one biggest 
trial that has ever been thrown around the telephone 
and it is a genuine pity that our esteemed weekly con- 
temporaries don’t know anything about it! It is an in- 
tensely interesting trial, too. It has developed some 
bug-house financiering that would make a peach of a 
feature story in any of the magazines. As promoters, 
Finucane and Fenn were almost, if not quite equal to our 
old college chum, P. Latzke, Esq. The evidence at 
Rochester discloses that Wm. J. “Fingey’’ Conners went 
to bed one night, just as he was wont to do on other 
nights, and when he woke up the next day he found 
$2,000,000 worth of nice, new U. S. I. bonds in his 
clothes. He had a distinct knowledge that he did not 
buy them. 

One telephone man whom we all know and like has 
assumed the hero role all through the case. That's W. 
Roy McCanne, secretary-treasurer of the Stromberg- 
Carlson company. His chief business nowadays is to pre- 
pare for a hurry-up call from the court. When he gets 
it, a big motor whirls him down town and entering the 
court room, Judge Sutherland, before whom the case 
is being heard, greets him with a smile and hands him a 
bouquet and a jolly that he is the one best bet and waves 
him into the witness chair. McCanne has got so used to 
this sort of thing that he will be lonesome when the 
excitement ends. 

Some of the evidence that has been drawn out will 
put a premium on the telephone franchises of all cities. 
It ought to boost the securities of every telephone com- 
Witness after witness testified that 


pany in the world. 

an effective franchise to operate ‘a competitive plant in 
New York City would be worth $50,000,000. On this 
evidence, the capital of the U. S. I. was warranted—ex- 


cept that it only thought that it had a franchise to operate 
a telephone system in Gotham. 
Fortunately, the case has already developed th« 

plete vindication of the U. S. I. directors in their belief 
that the New York franchise was valid, but as quiet as 
you may try to keep it, the litigation and the things that 
it has developed will be bouncing up for years to come, 
always at the wrong time. Affairs like the U. S. I. work 
lasting hardship upon an industry that is fraught at best 
with many complexities that are difficult to explain 
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The Principles of Telephone Courtesy 


By Orrin W. Hollis 


"HE TELEPHONE, in its operation, makes no discrimination among 
: persons. It is the agent of all, and the voice of the villain may be trans- 
mitted as far as that of the bishop. It will convey abuse as readily as 
praise. It is the willing and dutiful servant, acting instantaneously at 
our command. It lies, therefore, solely within the powers of the parties 
to a telephonic conversation, to make it mutually pleasant or universally 
disagreeable. If, then, when so conversing, we would strive to forget a few 
things, the consciousness of which often renders us selfish and overbearing, and 
would remember certain others, which could not fail to appeal to our finer sensi- 
bilities, if properly considered, there would be no telephone discourtesy. 





Forget that a mechanical device is the agent of our speech; that distance 
separates us from our correspondent; that in many instances we may never meet 
to know each other. Forget all these things and feel, when our party answers, 
that we have bridged time and space, have penetrated obscurity, and are standing 
in his very presence. 


On the other hand, remember that there are three parties to every telephone 
connection—all human beings—all possessing kindred feelings and more or less 
similar failings. 

Let us imagine, first, that we are at the sending end of the line, and consider 
what are our relations with the operator. It is she who brings us within hail- 
ing distance of another—-who prepares the way over which our voices may travel. 
We should remember that she is not a machine, not an inanimate object like 
unto the instrument confronting us, but is, rather, one of a vast army of skilled 
workers, trained to serve us obediently and without comment. 


In further considering this second factor (the operator), we should remember 
that the great business interest which she represents has placed her at our service 
because of her proven adaptation. We should not blame her for what goes 
wrong, unmindful of our own possible failure to make ourselves rightly under- 
stood, while in no position to know of the other possible conditions that may have 
brought about the error. She is not infallible, ‘tis true, but she has the skill and 
experience often born of long association with the elements which go to make up 
telephone service, and she possesses a forbearance nurtured under the most rigid 


“Thank you very much for your favor of October 1 and for the accompanying check for RBI 
twenty-five dollars, as second prize award in the contest on telephone courtesy. sii 

“From observations extending over a considerable number of years, and rendered the 
more keen through association with the telephone interests, I am convinced that if we would 
have courtesy more universally displayed by telephone users, we should pursue a vigorous cam- 
paign of education along that line. I am even more convinced of this today than when I wrote 
the article in question, as I have before me at this moment a clipping from one of the leading 
dailies of a great city, which reads: “The reason I can’t get good telephone service in 
is not because the line is busy, but because the operator is busy neglecting business.’ 

“One would naturally suppose that after more than thirty years’ experience with tele- 
phone service, people abreast of the times would have outgrown that mistaken and too often 
expressed idea that the telephone operator answers her calls only when it is convenient for 
her to lay aside her knitting. And yet we still see such statements in print, with never a hint 
or suggestion that possibly the patron himself may be responsible for the poor service. 

“And so it seemed to me that a journey with the telephone user, over the field in which he 
plays so important a part, there putting it up to him, as it were, and acquainting him with the 
requirements placed upon those who wait to do his bidding, would the more quickly and surely 
secure his enlistment in the cause of courteous service.” ORRIN W. HOLLIS. 
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discipline. We should remember this last fact in particular and. if inclined to 
strike, refrain from the cowardly practice of striking one who may not strike 


back. 


Too often we are given to blaming “central” for errors of our own commit- 
ting; carelessness in stating the desired number; omitting to ascertain the correct 
prefix; a trick of memory, or indistinct speech. The operator cannot read our 
thoughts. We must not expect her to have any particular knowledge of the 
fact that Smith’s number is so and so and expect her to give us Smith anyway, 
even though we may have transposed the number. Co-operation is essential all 
along the line. Good team work alone will bring satisfactory results—and every 
party to a telephone conversation is an important member of that team, with a 
duty to perform to the best of his ability. 


Beyond the operator, lies the rights of those with whom we desire to con- 
verse, or with whom we may accidentally come in contact during the process. 
Deference to their rights has a claim upon our consideration in no small degree. 
How and when to approach them, and the manner of dealing with them, are 
questions of the most vital importance. 


We should, in every instance, after “central’’ has rung the door-bell for us, 
so to speak, disclose our identity and state the purport of our call in words calcu- 
lated to impress our correspondent agreeably, while they minimize time. We 
should never wittingly employ the telephone as a wedge with which to pry open 
the door to another’s sacred precinct, at an unwarranted hour or when our pres- 
ence, even by telephone, would be an annoyance. Nor yet should we employ it 
as a means of gaining the ear of one whom to approach otherwise would be pre- 
sumption, even trespass. We should think twice, and always consider the other 
fellow’s rights and feelings, before taking the short cut into his domains. 


Then, too, we should be of whatever assistance possible to the party with 
whom we may come in contact erroneously. If, when we knocked at a neighbor's 
door, we were to be confronted by a stranger, would we indignantly say, “I don't 
want you?” Why,then, sayit to the stranger at the telephone, who has afforded 
us the courtesy of an answer to our call? Or if, perchance, we are called in 
error, we Should give the caller a respectful audience. If a party, in ringing our 
door-bell, should summon the wrong Mr. Jones, would we think of slamming the 
door in his face? Are we any more justified in doing such a thing, as it were, to 
the telephone caller who has mistaken his way ? 


And this latter condition brings us to the receiving end of the line. Let us 
now consider our part in the team work there. It is essential always to answer 
our calls as promptly as possible, never keeping the caller waiting upon our door- 
step any longer than avoidable. Respect for our caller demands this, while failure 
to do so not only may irritate and inconvenience him, but certainly does tie up a 
vast amount of expensive apparatus unwarrantably, and prevents the prompt 
passage of other messag’es, to the discomfort or detriment of someone. 


Finally, in a word, let us employ the telephone for such purposes, and con- 
duct ourselves in such a manner when so employing it, as would be acceptable 
to us from others, and, in so far as we are true to ourselves in these respects, will 
telephone etiquette be maintained. 
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The. First Automanual Installation 


By Henry M. Butterfield 
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prior to the cut over to Automanual was four hundred tributed automatic equipments working on the 
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of branch ex- ——_—____—— 
changes, all con- 

trolled from one 

main operating sys- 

tem or clearing- 


house. The extent 
of saving thus ef- 
fected may be real- 
ized when it is re- 
called that over 
ninety per cent of 
the cable and wire 
plant in local ex- 
-hange territory is 
idle all of the time; and by complete sub-division this 
percentage can be reduced to twenty-five per cent or 
even less, according to traffic conditions in the territory. 
[In other words, instead of having a single large multiple 
board serving a large number of lines divided arbitrarily 
among fixed positions, groups of short lines are carried 
from the subscribers’ stations to local automatic centers, 
inter-connected by talking trunks only sufficient in num- 
ber to take care of the maximum load between these cen- 
ters, all of these branch automatic equipments being 
controlled by a single centralized group of operators 
among whom the total load on all the centers can be 
uniformly distributed at all times, so that fluctuations in 
any one center or group of subscribers are distributed, 
and only the total load need be provided for at any 
given time. All the operators work at maximum ef- 
ficiency all of the time, and the cable and wire plant 
at extremely high efficiency during the busy hours. 

In working out these principles the simplest form 
of embodiment is in an ex- 


change like at Ashtabula 
Harbor. Here are installed 
five units of one hundred 


lines each, each line adapted 
for either single or party line 
service, thus insuring both 
flexibility and load capacity 
without the loss of any 
group of numbers. Each 
unit is complete in itself, re- 
quiring the use of no outside 
apparatus for the completion 
‘f a call, having the line and 
cut-off relays mounted upon 
angle plates at the bottom, 
the necessary trunk 
switches and relays above. 
The operator’s equip- 
simple, some- 
the ordi- 
nary school desk. Two posi- 
tions are provided and each 
position is equipped with 
three sets of numbered keys, 
almost identical in appear- 
ance and method of manipu- 
lation with those of the or- 
dinary adding machine. Each 
set of keys has its own lamp 
signals, a_ listening button 
and a starting button. Each 
complete key set consists of | 
three vertical ciht- 





surat 
vith 


nent 1S very 
resembling 





TOWS ot 
tons numbered from 1 to 0, \ 
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and an additional 


row of four but- 
tons, which are 
used for selective 


ringing. The keys 
strip are 
mechanically simi- 
lar to the selective 
ringing keys in o1 
dinary use, 

interlocking, so 
that when a num- 
ber is set up all 
keys previously de- 
Connected to thes 


in each 


being 


Two Operators’ Positions 


pressed are automatically released. 


key sets is a power-driven impulse sending machine, 
from which groups of impulses are taken cor 
responding to the numbers of the keys depressed 


rom each key set an operator’s trunk is taken to what 
is called a secondary selector switch, through which it 
may be connected to a primary selector trunk and call 
ing line. 

The subscribers’ 


metallic line circuits come in to the 


exchange building and after passing through the usual 
main frame terminals and protectors are ended 
upon the usual line and cut-off relays, and th 
local trunks or link circuits between the pri 
mary selector and first selector switches are pr 
vided with condensers, and_ sleeve ar tip re 
lays on the main battery so that the circuit condi 
tions are identical with those in standard common bat 
tery manual boards. All the switches and relays ar: 
mounted in the usual manner upon iron racks apart fro 
the operating re 
The operation « tl 
equipme s I W 
Wher a 1 s he Ca Ic bh 
taking di 1 his receiver, | 
le re pulls 1 n 
1LISes a DI I S( 
SW tch I 4 ne h { 
with an idle local trunk « 
ink circuit, at the same t 
startiny nda 
ect switch vl é 
liatel ( ects e prin 
trunk and t calling line to 
an ope : 1] ke et 
The ke ( lamp then | ont 
indicating “gt pet 
( es ler tenino 
key as usual, gets the ! 
ber, and depresses the co 
esponding buttons, thereby 


Wii Sar - ? 
Tae determining the number of 


impulses to be 


sent to the sS¢ 


; 


ector and connector switches 


» make the desired connec 
tion. She repeats this num 
ber to the calling subscribet 
as she sets it up and if cor 
rect presses the starting but 
whereupon her 
is done so far as that call is 
concerned. The sending 


work 


tons, 


‘ machine transmits the pre- 
: — determined impulses to the 
Switch switches, which then select, 
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test, and ring the wanted line automatically. As soon 
as this line is selected, however, the secondary selector 
or operator's switch is automatically released and re 
stored to normal position, ready for another call 

The subscribers have entire control of their own 
connection, being in this respect situated precisely as 
in a full automatic exchange, and they are secure from 
interruption because it is impossible for any of the 
operators to cut in or secure access to a line or trunk 


after a connection is established lo clear-out or make 





A Distril iting ~ 


scribers which they serve. Should the operators for con 
venience be located at a switching center, however, then 
f course their secondary trunks would be distributed 
along with the main connecting trunks, and may be in 
the same cable \s they constitute in effect automatic 






order wire 
as stated. 
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s, they can be handled in the ordinary way 


With the foregoing arrangement it will now be un- 


aerstood ti 


lat when 


the main exchange in the town of 


Ashtabula is fully equipped, the present operators’ posi- 


tions at tl 
calls trom 
al the Ma 


Or Order Ww 


to the Harbor switches by the same route. 


e Harbor can be put out of commission, all 
the Harbor subscribers going to the operators 
in exchange through the econd trunks 
ires, and the selective li! Ipuis¢ ng back 

brancl 


ete ate “tt 
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is { i = 
batte ns 
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the operator's keys; third, the Automanual relay; fourth, 
the one hundred point two-motion switch; fifth, the 
twenty point one-motion switch. 

\n examination of the sending machine reveals a 
simple but well-made device consisting of a drum upon 
which are placed cams arranged to furnish impulses from 
one to ten in accordance with the keys depressed by the 
operator. It is driven by a small motor direct from the 
storage batteries. This sending machine is common to 
the entire system and performs for the system the same 
functions that in a full automatic installation are per- 
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formed by the dial or sending device, located at each 
subscriber's telephone. No sending machines are re- 
quired at branch exchanges but only at the point where 
operators are located. 

The switching racks are of open steel construction 
and each rack carries the line and cut off relays together 
with the necessary trunking apparatus for one hundred 
lines. 

All one hundred point switches are alike, all twenty 
point switches are alike, and all relays are alike mechan- 
ically, and all parts of each particular piece of apparatus 
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are made identical in construction and interchange 
able. The bank contacts are placed vertically instead of 
horizontally to prevent dust accumulation and thus they 
are interchangeable with all other pieces of apparatus of 
similar character. 

The long established and well-known rule of in 
verse squares enters so strongly into the design of ap 
paratus of this character and the line of demarcation is 
so distinct as to astonish the designers themselves. 

he chief operator has upon her desk the automatic 
registers which show just what each operator is 


doing 
all the time and in addition a waiting call meter which 
is common to all operators’ positions, and which indi 
cates to her automatically and continuously the exact 
number of calls that are waiting to receive attention. 
\s an illustration, suppose she is supervising the 
work of five operators, each operator having three key 
sets and handling calls at the rate of a call in three se 
onds and the meter shows five waiting calls sl 
that all of these calls will land on idle key sets within 
three seconds, but if she sees thi l ld 


1 
beyond the standard allowed, all she has to do is to put 


~ 





on an additional operator. In the é inner the cal 
meter notifies her when to release operators 
Each unit frame carrying the apparatus for 100 ling 
is entirely self-contained and 1ts dimensions are as f 
1 ° > : 1 ~ , 1 ] 1 j 
lIOWS 6 feet 3 inches ong; / tTeet + il ( 1g 
PRIMARY FIRST SELECTOR CONMMETCTOR 
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S ches in thickness, a1 veighs . 
six pounds per line 1K ire p | et 
centers which allow ample space tor even a corpulent in 
dividual to work conveniently between units. In cases 
ited at OT space this could with satet be sligl tly re 
duced and in no event would there ever be any occasi 
for increasing’ it 
\ vertically mounted terminal ra is carried upon 
each end of the frame, one for the purpose of connect 
the cable to the main distributing board, and the 


ther to unite the interconnecting trunks between unt 

\n examination of the accompanying floor plan 
\shtabula Harbor indicates very interesting economies 
as regards floor space. The storage batteries are in the 
basement and the second floor was fitted up for living 
rooms although at present occupied by a reserve stock 
of telephones. 

The disastrous results of the worst sleet storm known 
in Ohio in twenty years followed a few weeks later by a 
cyclone together with the attempt to give service with 
equipment twelve years old, had thoroughly demoralized 
the telephone service at Ashtabula Harbor for about two 
months prior to the cut over to Automanual, and the 
satisfaction which the new equipment appears to be giv- 
ing to a community which was rather out of patience 
with all telephone service is a testimonial which indicates 
that the system is a success. 
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The Telephones of the World 


By W. H. Gunston* 
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Norway.—There were 49,398 telephones in Norway 
at the beginning of last year, 14,498 being in Christiania. 
[here are now 15,198 in the capital. ‘en years ago there 


were about 26,000 stations in Norway, and in 1889 
about 3,930. 
Denmark.—Denmark contained 60,825 telephones at 


the beginning of last year. In 1899 there were 21,825. 
January 1, 1909, there were 37,723 stations in Copen- 
hagen and the suburbs. Copenhagen is operated by the 
Kjobenhavns Telefon Aktieselskab, which in the 
f Seeland has 47,553 stations; in 1886 it possessed 
1,172 subscribers; in 1896 6,469 stations, and in 1901 
| stations. lf unen is worked by the Funen Com- 
Company, and Jutland by the Jutland and South 
Jutland Companies. In both Aarhus and Aalborg there 


re about 3,000 telephones. 


whole 


Austria-Hungary.—There were 
January 1 last, to wh 


Bosnia and Herzegovina. 
In Austria there were (January 1, 


telephones under the state 


124,325 stations in 
*h 


‘ , ~ 
ne empire at another oUU 


it) 


1909. 


administration; at th 


80,975 
1 
peoin 


ning of 1899 there were 27,303 In 1889, when the tele- 
phones were in the hands of the Telephone Company 
of Aust n English concern, there were 4,500. The 
f wing are the particulars relating to the principal 
towl 
1889 1899." 1909 
Vien 1,60( 12,500 35,011 
Prag 610 2,300 5,564 
lriest 1,100 2,870 
Hungary, where the telephone is also under state 
wnership, the present number of telephones is 43,351 
1899 it was 12,869. The number of stations in Buda 
pest t the beginn ng of the current ear was 13,906, in 
| e 1,262 and in Zagrab 1,161 
Switserland.—State ownership. The present num- 
ber of subscribers’ stations is 69,122. In 1899 it was 
35,824 and in 1888, 7,626. The principal urban systems 
e Zurich 9,576 telephones, Geneva 6,384, Basle 5,676 
and Berne 3,743. In 1897 there were 4,400 subscribers’ 
nes Zurich, 3,264 Geneva and 2,025 in Berne. 
tal he state has lately acquired the systems of 
the Societa Generale and the Societa per |l’Alta Italia 
The number of stations January 1, 1909, was 53,721, 
which 9,179 were in Milan, 8,015 in Reme, 4,518 in 
Gen 3,687 in Turin, 2,585 in Florence and 2,578 in 
Naple In 1900 there were 13,859 telephones in Italy 
nd in 1889, 9,183. 
Russia.—The telephone at St. Petersburg is in the 
s of the municipality; at Moscow and Warsaw in 


Swedish and elsewhere it is 
yperated in some cases by the state and in some cases by 
oncessionaires, 

The number of telephone stations in the Russian 
empire at the beginning of 1908 was 97,643, of which 


19,394 were in Moscow, 16,410 in St. Petersburg, 12,503 


hands of companies ; 


n Warsaw, 4,737 in Riga, and 3,181 in Odessa. Ten 
ve; go there were 23,841 telephones in Russia, and 
17 LSsyv 7 585 


Spain.—The number of telephones in 1908 was 18,- 
’ : ( 


545 vhich 2,975 were in Madrid and 3,549 in 
Bares \t the beginning of 1899 there were 11,685. 


and in 1902, 12.819, of which 967 were in Madrid and 


2,752 in Barcelona. The exchange systems are almost en 
tirely in the hands of various concessionaires, and the 
trunk line owned bv the Northeastern Inter- 


system is 


- state has less than 1,000 subscribers. 
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Portugal.—The telephone in Portugal is practically 
entirely in the hands of the Anglo-Portuguese Telephone 
any, Which has 3,401 subscribers at Lisbon and 

Oporto. The total number of stations in the 
is about 5,000. 


-_ 


Om] 
1,539 in 
country 


Roumania.—State administration At March 31, 
Press oe ‘ : 
1907, there were 9,157 stations in the country; it may 
be estimated that there are at present about 11,500. Ten 
ae ) : — .., + 
years ago (1899) there were only 2,951 stations. 
Servia.—The number of telephones which ar 
worked by the state) in this country at é eg g 
a | , 209 : nc 
of 191 was 1,382. It is now 2,05, 
ilgaria.—State owned he f telep 
‘ . 
stations at the begi no ¢ this ye WW 2,039 i 
wh 959 were in Sofi l¢ oO e wer 
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it is confined to those c 


untries where Europeans have 
settled or rule 


[hese remarks may not hold good for 
many years more, as China, Persia and other native states 
are commencing the establishment of telephone systems. 
It has not been thought necessary to show the propor- 
tion of telephones to pop f 


1 


the hundreds 


uld yield a figure 


ulation as in the case of Europe 
as the few thousand stations which serve 


of millions in China, India 


» ¢ ¢ 
I littie sis 


and Japan w 
onificance 


India he Oriental, the Bengal, and the Bombay 
lelephone Companies had at the beginning of 1909, 


4,630 connections in Bor bay, Ahmedabad, Karachi. Cal 
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Telephone Circuit Diagrams 


By David S. Haulfish 


Copyright, 1909, by Electricity Magazine Corporation, 


LESSON XI. 
T is required sometimes of a piece of apparatus that 
it perform its operating functions upon the cessation 
of the energizing current, rather than upon the be- 
ginning of the current. An instance which may be cited 
in particular is the release magnet upon an automatic 
switch, which usually releases or restores its switch upon 
the cessation of the current which has energized the re- 
lease magnet. Similar duty sometimes is required of a 
relay. A locking relay of such a nature is presented in 
mechanical detail in Fig. 324 and a symbol which has 
aa 


been used to represent it is presented in Fig. 325. In 


pad 
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ee — 
on a 
r+ 

| +t—Tt 

Jo4 DES 
Fig 325 Rev \ g R I > 
Fig. 324, the vertical spring at the left is merely a lock 


[It is provided with two teeth for locking pur- 
and with an inclined surface to receive the thrust 
for unlocking the relay contacts. The electrical switch is 
of three springs, and the black insulating strut between 


the tw 


spring 
I 5° 


poses, 


outer springs, appearing near the left end, spaces 
the outer spring apart without interfering with the mid- 


dle or long spring. The armature is pivoted in the 
middle and carries an insulating block for depressing the 
switch springs, and.a projecting stud, probably insulated 


also, for pressing the locking spring outward. The 
armature may be tipped in either direction, according to 
the direction of the current through the coils of the 
relay. Normally, the long spring is in contact with the 
upper spring. When the left end of the armature is 
drawn downward by the magnets, the insulating block of 
the armature pushes down both the upper and lower 
springs, until the long spring is caught between the teeth 


of the locking spring, the long spring meanwhile, by its 


own spring tension, keeping contact with the upper 
spring, and continuing so in the depressed position of 
all three springs as long as the operating current con- 


tinues to flow through the coils. When the energizing 
current ceases, the armature is released and the top and 
bottom springs are released, moving upward by their own 
spring tension, but the long spring is detained by the lock- 
ing spring. Thus the upper spring moves away from the 


long spring and the under spring moves upward into con- 
tact with the long spring, and the condition of the switch 
is changed, the change being effected upon the release of 
the armature, rather than upon its primary actuation. 


The switch is restored by operating the armature in the 
other direction, by passing current of the opposite polarity 
through its coils. The rising of the left end of the arma- 
ture presses the stud against the inclined face of the 
locking spring, pressing the locking spring away from 
the long spring of the switch and releasing the switch 
upon the beginning of the release-current impulse. In the 
symbol, Fig. 325, the small rectangle above the pivot of 
the armature represents the end of the polarizing pet 
manent magnet. 


Vibrator magnets form the subjects of the symbols 
of Figs. 326 to 330. Fig. 326 shows a device whose heli» 
is wired through its own back contact. When a con 


stant potential is applied to this divice, the core is ener 
cized, attracting the armature and breaking the 
sizing circuit: 


ene! 
the core, thereby, is deenergized, releasing 


the armature and again closing the energizing circuit 
~ ] + ~ ~1 : 1 - “+ ] Pr 
completing the cycle, which is repeated continuous 
so long as the potential is applied. Such a device is the 
battery buzzer, and the symbol of Fig. 326 is used as 
symbol for a buzzer. With a tapper upon the armatur« 
and a gong adjacent, it becomes the symbol for a bat- 
, : "ee 1] 1 } ; 2907 1 
tery vibrating be | e s 0] e. SL ield 
- 4 1 
ing spring is attached to the a iture to continue the 
electrical contact during a longer pe d thus luce 
the rapidity of vibration of the armaturs Fig. 328 
shows a closed-circuit vibrator, since it d not oper 
helix circuit, shunting its helix instead | 
tact to release 1ts wn armat 
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Figs. 326 to 3380. Vibrator Mag 


With a potential upon the leading-in wires of the helix 


h 
circuit of the vibrator, the core is energized, and after 
] - 


the armature has moved through its full swing toward 
the core, the tongue attached to the armature engages 
the lower branch of the Y and opens the contact of the 


helix circuit. This deenergizes the core and releases the 
armature, but the core is not energized again until after 
the armature has completed its full return swing and the 
tongue again engages the Y at its upper branch, and again 
moves it to close the helix circuit, completing the cycle, 
which is thereafter repeated indefinitely. 
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in series with a battery and an auxiliary pair of electro- 
magnets. When a rapidly alternating current is passed 
through the helix C, the contact of the alternating cur- 
rent relay is kept closed for a sufficient proportion of 
the time (even if not continuously) to secure a con- 
tinuous attraction of the armature controlled by the aux- 
iliary electro-magnets. 

All of the relays thus far discussed have been shown 
in detail and in symbol as electromagnetic devices con- 
trolling their contacts by the operation of a movable 
armature, the armature either being itself a part of the 
controlled circuit, or acting to control in turn electrical 
springs included in the controlled circuit. Figs. 335 to 
343 show a few selected symbols typifying relays which 
involve other methods of controlling the local circuit. 

Fig. 335 shows a symbol for a relay in which the 
contacts are adapted to be closed by a body of mercury 
which by the inclination of the armature becomes so 
placed in a sealed glass tube, or cell, that the circuit is 
opened or closed, as required. With the cell tipped in one 
direction, the mercury touches both of the wires whose 
ends are sealed into the walls of the cell, thus completing 
an electrical path between them. With the cell tipped in 
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Figs. 346 t ) Annunciat Drops 


the other direction, as in the position shown in the sym- 
bol, the mercury runs away from one of the wire ends, 
and the path between them is broken. The mercury cell 
is found in many combinations in symbols. 

Figs. 336 and 337 show thermal relays. In the 
of Fig. 336, a sealed mercury cell is represented 
together with a coil for heating the mercury. By heat 
from the operating helix, the mercury expands, rises in 
the cell, and touches the upper wire end. In Fig. 337, 
the terminals C are fixed, and the arm (or armature) a 
is held away from its contact by the wires b, which are 
attached, at one end, to the armature, and, at the other, to 
the fixed points c. When current is passed through thi 
leading-in wires at the top of the symbol, thereby pass- 
ing through the wires b, which form the actuating, or 
controlling element of the device, the wires b become 
heated and expand in length. The expansion of the 


wires b permits the arm to be lowered to touck its contact 
point, closing the local circuit of the device. 

Fig. 338 shows the usual symbol for a coherer. This 
device consists usually of a glass tube containing two 


wire ends slightly separated, the chamber in which the 
separated ends are held being filled with fine metal gran- 
ules. The coherer normally has a high resistance, but 
when a small current passes through it, the resistance is 
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very greatly decreased, due to the tendency of the metal 
granules to crowd closely together, or to “cohere.” An 
agitator is required in practice to shake the granules apart 
after the cohering, or controlling, current has ceased, but 
this detail seldom is shown in the symbol. Fig. 339 shows 
the coherer connected for receipt of messages by wireless 
telegraphy. The aerial wire d is connected through the 














coherer to earth. The coherer also carries a small current 
from battery in series with the relay e. Because of the 
high resistance of the coherer, the relay e is not ener- 
gized, but when any current flows from the aerial wire d 
to earth, the resistance of the coherer is decreased, and 
the current from the battery becomes of sufficient strength 
to operate the relay e. Upon cessation of current from d, 
the coherer returns to a high resistance, and the arma- 
ture of the relay e accordingly is released. 

lelephone relays, or speech cu 
shown in Figs. 340 and 341. Fig. 340 shows the sym- 
bol almost universally used for this device, it being 
borne in mind that almost any form of electromag 
may be placed as the left-hand element of this symbol, 
and almost any transmitter symbol may be placed as the 
right-hand element. The vertical element of the symbol 
is a single diaphragm which is at the same time, a dia- 


rrent reiavs. ire 


net 





phragm for the receiving electromagnet and a diay 9 
for the variable resistance, or transmitter button, of the 
device In Fig. 341 are shown simple circuits for this 
device. Weak currents received from the wires enter- 
ing the diagram at the left pass through the helix of the 
receiver electromagnet an | eat e the dia | O 
diaphragm, thus moved, varies the resistance of the cat 
bon button adjacent to it, thus permitting a varying cur- 
‘ f siderable trencth 1 flow tl ¢ a ai 
oF + 
: t; 
JF 557 
the induction coil. Induced by the heavy pri 
mary currents, there flows from the secondary of the 


induction coil a current, which, if the parts are properly 
proportioned and adjusted, is of much greater strength 
than the current originally received. 

Circuit controlling devices which may be energized 
to change a local circuit, but which may not be actuated 


thereafter to restore the local circuit, are, in substance, 1n 
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ment sets the light shutter to display. By energization 
of the front magnet, the front armature is attracted, re- 
storing the light shutter, regardless of the energized con- 
dition of the back magnet. 

Figs. 355 to 357 inclusive show symbols for self- 
restoring drops. Fig. 355 shows a symbol which may be 
considered as taken from the drop shown in Fig. 354. 
The detail of latch and armatures, the large actuating 
coil, the small restoring coil, the detail of shutter and 
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Figs. 363 to 365. 
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Symbols for Combined Ringers and Drops 


the alarm contact are shown. In Fig. 356 the symbol 
shown is simpler, but may represent the same device. 
Fig. 357 shows a symbol for a restoring drop of a slightly 
different mechanical detail, the shutter being magnetic 
and the restoring coil being provided with an extension 
polepiece for attracting the shutter through a wide angle. 
\ny drop symbol having two coils may be found to rep- 
resent a self-restoring drop if the circuit conditions so 
require. 

Mechanical detail of another type of self-restoring 
drop is shown in Fig. 358. The operation is simple and 
the illustration seems self-explanatory. 

In Figs. 359 and 360 details of drops are shown 
which carry one of the functions of the locking drop. 
When the front or left-hand coil of the drop is energized 
the shutter cannot be tripped by the back or right-hand 
coil. In the upper figure the locking coil holds the mag- 
netic armature from falling; in the lower picture the 
locking coil holds the magnetic reed from lifting. 

It is required sometimes, and frequently in the case 
of very small switchboards where the attendance is not 
continuous, that the switchboard drop give an audible 


signal. This leads to the design of a combined ringer 
and drop, such as is shown in mechanical detail in Figs 
361 and 362. Suggested symbols for such a combined 


device are shown in Figs. 363 to 365 inclusive. In these 
symbols the rules for symbol building are observed. Fig. 
363 shows a side view symbol of a drop with a ringer 
gong added, the gong being so positioned that it will be 
truck by the reed of the drop when the reed is vibrated. 
ig. 364 shows the front view symbol of a drop with a 


‘ig : 
ringer gong similarly added. Fig. 365, on the other 
hand, shows a complete symbol for a ringer, and is 


modified by having a drop shutter added, the ringer reed 
being extended to form a drop reed as well. 

The three symbols here suggested show well how a 
standard symbol may be modified to indicate a modifica- 
tion or specialization in the piece of apparatus repre- 
sented by the symbol. 

In the class of apparatus called drops, the signal is 
set when the magnetic latch is operated and the signal 
remains set until some action is taken to restore it, 
whether that action be a manual operation directly upon 
the drop or the closing of a restoring electric circuit. 
The term “visual signal” has been used to designate a 


mechanical device operating to display a signal by chang- 


ing the position of a movable part of the device, the mov- 
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able part having two positions, one of which it holds 
during the time when the core is energized and the other 
of which is its position of rest and which position it as- 
sumes and maintains during the time when the core is 
not energized. Such devices are shown in Figs. 366 to 
378 inclusive. 

The symbol of Fig. 366 is very generally used to 
represent an electromagnetic visual signal. As the hori- 
zontal shutter moves upon its axis, its end follows the 
dotted line, which is.an arc about the axis of the shutter, 
and therefore the magnetic shutter approaches the ex- 
tension pole piece, the curve of which is not concentric 
with the axis of the shutter. The symbol placed as show: 
in Fig. 266 would represent probably a line signal, or at 
least a signal mounted in the vertical face of the switch- 
board, and presumably mounted behind a small window, 
through which the shutter would be visible when attracted 
to its upper or vertical position by the magnetization of 
the core. The same symbol is shown in another position 
in Fig. 367, presumably in that position representing a 
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signal set in the keyboard or other horizontal shelf. 
The symbol of Fig. 368 shows also a movable shut- 
ter adapted to be positioned near a small window, in 
front of which it may swing when the energization of 
the core causes the weighted end of the pivoted lever to 
When the deen¢ reized the 


be attracted. core becomes 
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The Texas Convention 

The Independent Telephone Association of Texas 
met in fifth annual session in Dallas October 28 in the 
rooms of the Chamber of Commerce, two sessions being 
held, one at 10 a. m. and the other at 2 p. m. The con- 
vention was well attended, there being nearly 200 tele- 
phone men present. The president of the association, 
D. A. Walker of San Antonio, presided, and the minutes 
of the meeting were kept by Secretary T. A. Gould. Cecil 
Simpson delivered the address of welcome, Mayor Hay 
being unavoidably absent. C. A. Pike, general manager 
of the Fort Worth Independent Telephone Company, re 
sponded to the address of welcome. 

[In President D. A. Walker’s annual report he dealt 
with the past, present and future of the independent tel- 
ephone industry, and he reported the outlook very en- 
couraging. J. B. Earle of Waco read an exhaustive 
paper on telephone legislation as enacted by the last 
legislature, dealing among other things with the anti- 
pass law and the law compelling two telephone companies 
in the same city to make connection. F. S. Eaton of 
Waxahachie read a paper on switchboard maintenance 
that was well received. John Spencer of Gainesville and 


E. H. Chamberlain of Greenville also read papers of 
interest to the telephone men. 

\t the afternoon session the papers read at th 
morning session were discussed. The election of officers 
also took place and resulted in the choice of the follow- 
ing: President, E. M. Chamberlain, Greenville; first 
vice-president, C. A. Pike, Fort Worth 
ident, W. E. Osborne, Cleburne; third 
Burton, San Marcos: secretary, Leon Spencer, Gaines- 
ville; treasurer, R. M. Webb, Colorado City. The place 
for the next annual convention will be announced later 


1 
} 
| 


oo nd vice-pres- 


vice-president, D 


by the executive committee. 
There were present at the convention quite a number 
of independent telephone supply house representatives 

A resolution of thanks was voted to the retiring of- 
icers for their diligence and efficiency, to the Chamber 
of Commerce for courtesies extended, and to the local 


upply dealers for courtesies 


October 29 was independent telephone dav at the 
tate fal ind there was a good attendance of those 
who were present at the convention. 

The Knights of the Shield, a fraternal organization 


composed of independent telephone men in Texas and 


bearing a similar relation to the Independent Telephone 


\ssociation of Texas that the Hoo Hoos bear to the stat 
lumbermen’s organization, held a celebration at Turner 
Hall, consisting of an initiation, followed by a supper 
This organization has been in existence only a few 
nths, having been started in Dallas by several of the 
iding independent telephone men of the state, and this 
eeting was really the first big meeting held It was 
he principal purpose of initiating into the order 
f the men in attendance upon the annual con 

cle pende nt te lephone men 
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By Henry M. Jamison 
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so unobtrusive that it is doubtful whether any of the to put his impressions into the following f 


vast audience noticed them In the electrophone room Cardl I eis with the print ! S 
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on every door in a certain corridor of Carmelite House. 
Guards at the top of both stairways leading to the cor- 
ridor, keeping out all unauthorized persons. Office boys 
and messengers hurrying, but hurrying furtively, tread- 
though on eggshells. A long row of mats, to 
deaden sound, leading to a green-curtained doorway. 

“What is the meaning of these mysteries; what 
strange is behind that solemn curtain, from the 
other side of which not even a whisper comes? I—being 
an authorized and privileged person—am permitted to 
pass within. 

“A dozen or so men are sitting round a long table, 
down the middle of which runs a baize-covered board. 
Attached to the board are many wires, which are twisted 
together above and extend up and out of the room. Each 
of “the men sitting at the table is holding with one hand a 
telephone receiver of unusual shape, fitted for both ears 
while with the other hand he writes. 

‘At one end of the table is a young man with a long 
bambeo wand. Every now and then he touches, with 
this wand, the head of one or other of the writers. As 
far as an outsider can tell, nothing happens when the 
scribe is tapped with the mystic stick—he keeps on writ 
ing, and says not a word. Standing round the table are 
other men—a few of them holding receivers to theit 
ears, others looking on. 

‘It is a scene such as would cause a savage to de- 
part hurriedly, howling “sorcery,” a scene which even 
a few years ago would have been incomprehensible to 
any of us, would have savored of unholy magic. But, 
knowing what it meant, I took one of the receivers and 
held it to my ears. Andthen . . . 

“T was tempted, myself, to cry that it must be magic, 
for surely no miracle of Paracelsus, no wonder of Bap- 
tista Porta or Cornelius Agrippa, no garden of glamor 
that Michael Scott created, was ever stranger than this. 

“T held the receiver to my ears, and it took me 
away—took me like the Arabian Night’s carpet—from 
London into a great hall 400 miles distant, where the 
greatest orator in the United Kingdom was delivering a 
surpassing importance. 

“Every intonation, every inflection, was as plain as 
if the speaker had been in the same room as myself. I 
listened, captivated, bewitched. I closed my eyes. Lord 
Rosebery thumped the table beside which he stood—in 
Glasgow. I heard him do it. He dropped his voice, 
raised it—that clear and marvelous voice. He was earn- 
est, scornful, ironic, bitter—in Glasgow. I heard it all. 
[ heard the applause (in Glasgow), the laughter, the 
‘Hear, hears,’ the murmuring. He quoted a number of 
nnection with an assurance company. Every 
was heard plainly at this end of the 400-mile- 


ing as 


secret 


SI} eech of 


to gay and gay to grave, with 
scornful irony, its polished periods, its 
culminating in ringing eloquence, 
as perfectly here in London as in 
How was the wonderful thing 


\nd so, from grave 
i and 
L¢ sentences 
the speech was heard 
hall. 


08 ‘a 
v-pitched 


the Glasgow city 
accomplished ? 


‘It was due 


01 


to the enterprise of the Evening News 


ind the extraordinary invention known as the ‘clectro- 
phone. This invention has recently been improved—per- 
fected, one is tempted to say—by the introduction of 
a new transmitter, which gives a loud-sounding repro- 


of the voice with perfect articulation. The in- 
vention, as now improved, has been tested over artificial 
representing 3,500 miles of wire—a_ distance 
that between London and Capetown. That is 
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circuits 


qual t 
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to say, there are dazzling possibilities that may very soon 
become realities—possibilities that will be obvious to 
every reader. 

“The use of the electrophone enabled the Evening 
News to print a verbatim report of Lord Rosebery’s 
speech, the sentences being in type almost as soon as 
they were delivered. 

‘The electrophone transmitters—tiny 
were attached to the rostrum in the Glasgow city hall, 
and in all 2,000 miles of telephone wires were used to 
connect the hall with Carmelite House. Except in cities 
the wires were overhead. The route was from the 
city hall, Glasgow, to the Glasgow postoffice by under- 
ground wires, and then, by the overhead trunk system, 


brass fittings 


via Carlisle railway station, Leeds postoffice, Hunslet 
railway station, Sheffield railway station, London road 
station, Nottingham, Luton railway station, and Finch- 


1 station to the York road postoffice. Then, by 


ley road 
underground wires, the route was to the trunk telephone 
i faaen then tn fallin 
( armelite 


exchange in Carter lane, and trom ther: 
House. 


“Twelve 


egener listened t 


shorthan: 


in Carmelite House, each working two minut at 
time and then transcribing his notes he long ban 
boo stick above mentioned was used in order to tell the 
reporter when it was time to begin or end a ‘tak 
Sub-editors saw that each piece of ‘copy’ was r 
and in place, and the slips were in the hands of the 
linotype operators almost as soon as the words wert 


heard in London, which was fou 
spoken in Glasgow. 

‘This year has been full of 
oneal ania is not the least of them.” 


were 
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ating out of Chicago, particularly those using telephones, 

have petitioned for material increas wag 
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The minimum wage now paid operat $57.50 a 
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while they read for a peri 
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\ novel factor 
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substitution of telephones for the teleg 


enters into the conferences in the 


now in existence on roads that have adopted telephones 
cover only the service of telegraph operators, so that now 
on the lines where the telegraphers are telephone opera 
tors they are working without a contra It ew 
‘ontract that is now sought by the 1e1 lt id I 
the men ask for increased wages. 


The telegraph operators claim that during the past 


ten years, when prices of everything have gone up, the 
laries and wages of nearly all other classes of railway 
employes except telegraph perators have been advanced. 
The substitution of telephones has become almost 


Island, “Tiline is Central, Burl: 


Illinois Central 


ngton, 
alone 


general on the Rock 
Santa Fe and other 
1,500 miles of main line 
bally. In all cases this « well as t 
roads, have retained all their telegraph op: rat rs, 
out any changes in wages, to operate the telephones. 
When the telephone was substituted on the TIlinois 
Central the officers of the company made it plain that 
there was no intention of displacing the telegraphers 
all of whom were eligible to 


lines. On the 
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he other 


with- 
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sompany, as 


pensions. 
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By J. B. Taylor* 
N the various distribution schemes already discussed, periments to insure the best results. By having the neu- 
the neutralizing action, if any, is the differential effect tralizing wire as close as possible to the trolley wire, no 
between two or more sections. At any given point calculations or experiments are necessary, and the same 
there is no neutralizing ‘action, either electrostatic or wire will neutralize equally well for various telegraph 
electromagnetic. Consequently these arrangements are lines, even if on opposite sides of the track and at various 
effective only where a telegraph line runs parallel to a_ distances. 
number of sections at approximately the same distance. Diagram B shows a current neutralizing conductor 
While it would be possible, it is by no mean easily in proximity to a trolley wire. This conductor must be 
practicable to have a double-trolley, single-phase railway of the same carrying capacity as the trolley wire, and 
current transformers, ratio 1:1, are cut into the trolley 
¥ wire and neutralizing luct t inte ils. Midway 
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ysten } ered inductively, such a system would 
ne or T ot the ther etal circuit te 
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require tiona tors though the trans- 
a ‘ ‘ va stem « 1 arrance- 
late tne spe i ige 
ent | f expense 
\\ 1] ‘ nod p ct ; ar 
rement 9 nal « uctors. Fig. 7 shows . . 
everal s 1 designed more ss to 
repres ¢ T lit nN stil] et: ning tne 
single t ey. D \ shows a potentia itralizing 
onduct erect D1 nitv to the trolley wire By 
eans of ; terana ft, this wire is in 
tained at tely the same potential to ground as 
the trolley wire, but alwa f opposite polarity. Such 
1 conduct W tralize the electrostatic fields. It is 
nore less obvious that tl neutralizing conductor 
ight | pl 1 neare t telegraph line than is the 
trolley wire, in which case a proper transformer ratio 
could be selected to neutralize the potential at the position ’ 
of the telegraph wires. Such an arrangement, however, 
would be most effective for a single line of telegraph 
and would invol either extensive calculations or ex- r mile = 0.08 
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phase circuit with overhead conductor and earth return. 
The inductive drop will therefore be considerably less, 
which may be an important factor in some cases. 

By installing a potential-neutralizing conductor as 
described in diagram A, and a current-neutralizing con- 
ductor as well, metallic circuit conditions are approxi- 
mated. A single current-neutralizing conductor of suf- 
ficient carrying capacity might serve for trolley wires 
over two or more tracks, and similarly single potential- 
neutralizing conductor might serve for more than one 
trolley wire, either by increasing its size or the voltage 
supplied to it. 

Diagrams C and D show arrangements where the 
same conductor tends to neutralize for both current and 
potential. Looked at from one point of view, these ar- 
rangements are similar to the Edison three-wire system, 
the rail return being the neutral. Compensators, or 1:1 
transformers, keep the two conductors at equal and op- 
posite potentials from earth, and the second conductor 
may or may not be used as a trolley wire. In the case 
of a double-track road, both conductors could ad- 
vantageously be used as running conductors. 1:1 cur- 
rent transformers inter-connecting the two conductors 
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voltage. The transmission conductors thus form two 


working trolley conductors with neutralized electrostatic 
effects, and partly neutralized electromagnetic effects. 
Calculation of inductive disturbances. While plenty 
of formulas for calculating self-induction, mutual induc- 
cause equal and opposite currents to flow in the two con- 
ductors, similar to arrangements in diagram B. Dia- 
gram D is the same as C without the current trans- 
formers, and this arrangement can be regarded as a high- 
tension transmission system of double the working trolley 
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tion, and capacity of circuits are readily available in 
handbooks and text-books, the practical cases in which 
we are interested are, in general, very complex, on ac- 
count of the number of wires at different and unknown 
potentials, varying distance from ground, varying dis- 
tance from disturbing wires, etc. In general, a calcula- 
tion of inductive effects can be taken only as showing 
the proper order of magnitude. Where the earth forms 
one side of the circuit, it is usual to assume that the 
earth, right up to the surface, acts practically as a perfect 
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conductor. Again, other formulas dealing with metallic 
circuits neglect entirely the effect of the earth, which, to 
be consistent with the other formulas, should still be re- 
garded as a perfect conductor in proximity to the wires 
under consideration. For example: consider Fig. 28 
Let diagram A represent two conductors whose ca- 
pacity is to be determined. This is given by the formula: 


r 


It should be noted, however, that this formula, al- 
though that ordinarily given, does not take into account 
the added capacity due to the proximity of the earth. 
This added capacity may be regarded as composed of 
two condensers in series, as indicated. Where the two 
wires are comparatively close together, and a considerable 
distance from the earth, this additional effect may be 
neglected, but as the distance between the conductors is 
increased the effect of the earth may predominate. 

Similarly in Diagram B, consider the self-induction 
of the circuit made up of two conductors. The self-in- 
duction is proportional to the magnetic flux included, 
but it is apparent that some of this flux will pass through 
the earth, which still being regarded as a more or less 
perfect conductor, will circulate eddy currents, which in 
their turn set up counter-flux, thus making the self-in- 
duction of the circuit lower, the nearer the wires are to 
the earth. Therefore, any formula for capacity or in- 
ductance which takes no account of the relative position 
and conductivity of the earth must be regarded as ap- 
proximate only. 

The purpose of this paper is not to develop mathe- 
matical formulas for the various combinations of alternat- 
ing-current power circuits and telephone and telegraph 
circuits, under conditions which might be more or less 
realized in practice. As soon as we have to deal with 
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more than three or four conductors, the formula becomes 
so complicated as to be practically unmanageable. his, 
taken with the fact previously stated, that all these 
formulas depend upon assumptions as to conductivity 
of the earth, etc., not actually realized, and which are 
unknown quantities, makes it appear preferable to present 
two or three typical formulas and curves for simple cases, 
leaving the calculation of complex circuits to those who 
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gely on nature of 
soil, amount of moisture at different depths, proximity 
to bodies of water, water mains, gas mains, and rails of 
neighboring traction systems. 

However with the question, 
it is necessary to make one assumption or the other, either 
that the earth is an insulator or a perfect conductor. The 


4 rc 7 7 
various formulas are based on the 


tac . we .e ] 1; lar 1 
effects, in a given case depending largely 


in order to deal at 


latter assumption. 
With this assumption it can be shown that the effect of 
distributed charge or current is the same as though this 
charge or current were concentrated on a wire as far 
below the ground as the wire in question is above the 
ground; in other words, on what would be the “image” 
of the overhead conductor if the surface of the earth 
formed a mirror. This means that where the earth 
forms a return circuit t 


a conductor 20 feet in the air, 
the effective separation of the two conductors, and hence 
the self-induction, will be that corresponding to a two- 
wire circuit with conductors 40 feet apart instead of 20 


inductive effects from a single- 
ise railway, we may, on the one hand, assume that all 
of the current returns by way of the rails, which will 
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flowing into a grounded wire will not be the same when 


it occupies different positions, even though the potential 
on the wire when insulated is the same for the different 
positions considered. This is because of the reaction 


of the induced charge. For example, Fig. 13 is taken 
from Fig. 10, and the circle represents the 10 per cent 
potential surrounding the 000 trolley wire 20 feet from 
the ground. A wire occupying any position on this cir- 
cle would show the same potential to ground, if meas- 
ured by an electrostatic voltmeter. However, the charg- 
ing current when the wire is grounded will vary for 
different positions on the circle. This charging current 
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will be a maximum when the wire in question is directly 


disturbing wire, and a minimum at the position 
and for other positions will have some 
The figures against three positions 
s for each thou- 


below a 
directly 
intermediate value. 
are charging current per mile at 25 cycl 
sand volts of the trolley wire. 

The effect of a change in size of 
statically induced charging current is slight, provided the 
— separated. The curve in Fig. 12 
‘urrent in a No. 10 wire 20 feet from 


above, 


wire on al ctre 


two wires are 
the chargin 


1 
Snows 


a 0000 trolley aie and the reduction in current as this 
is gradually decreased from 0000 to No. 10 B. & S. 
Con an Ya) of electromag netic and electrostatic 
effects. The resulting disturbances in any tele 
eraph circuit will be due to electromagnetic and electro- 
tatic effects: that is, the two factors must be combined 
vectorially, the angle of this combination depending on 
the power-factor of the load and various constants of the 
telegraph circuit. Oscillogram Fig. 14 shows current in 
a single-phase trolley circuit, and electromotive force 
induced thereby in a neighboring telegraph loop. The 
high-frequency irregularities on the induced wave are 
due to the addition of electrostatic effects. The current 


to electromagnetic induction will ob- 
n when all the keys are closed. An 
electrostatic charge will flow in from both ends of the 
line when all keys are closed; under other conditions this 
charge must all be supplied from the ground at one end 


in the circuit due 


viously be a maximutr 
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of the line. It should be obvious, therefore, that the 
nature of the disturbance experienced will depend on 
whether electromagnetic or electrostatic induction is the 
predominating factor. Below are given in parallel col- 
umns some of the features of electromagnetic and elec 
trostatic inductive effects. 


TABLE I. 


Electromagnetic klectr 

Varies with load. Independent of posi of 

Constant effect. load (neglecting line drop). 

Varies with position of r 

Induced electromotive force Open circuit potential (to 

in | portion to frequency. | ground) independent of fre- 
quer Charging current if 
S nde 1 proportior t 

Ireq 1émncy 

Induced electromotive force | UP* ms P (tO 

proportional to length. - heoliatn indep oF 
engtn 

Current in closed telegraph | Charging current when 

line practically independent | ground: proportional to 

of lengtl | length 

(Assum t impedance in 

>-reases_ proportional to 

lengtl 

Induced rrent in instru ( rging cu t e it 

ments greatest when all keys struments greatest when dis 

are cl sed tant kev is open 

Practically Same current in |; ¢ “urre t a maximum in 

il ruments instruments, whil rer é in 
others 

' More in the naturt 

Line resistance and reactance - 

' a - stant curre effec 

an important factor limiting 

current. 

Generally the predominating Generally the predominating 

effect in telegraph lines | effect on telephone lines 

Slight shielding action ob More effective shielding ac 

tained from neighboring con tion from neighboring con 

Part shielding ob ed b Effective shielding b e o! 

placing in lead-sheath cables lead sheat] 

by p Q derground 


SUMMARY. 
conductors are surrounded by electro 
magnetic and electrostatic fields. These fields induce 
electromotive and charges in neighboring conduc 
With an Sa ‘al metallic circuit, external fields are 
a minimum ularly, an ideal metallic circuit may be 
in fields of any maproeen iD without being disturbed. — 

Practical considerations prevent these ideal condi 
tions from being Hence currents will be in 
duced in any conductors wherever placed as a result of 
currents and potentials on other conductors. Disturb- 
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ance results only when these induced currents are of 
sufficient magnitude to be objectionable 

Commerical telephone lines have little margin to 
meet disturbing conditions more severe than normal. An 
increase of telephone currents to three or four times their 


present values would doubtless result in great disturb- 
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e same telephone system and re it n be 
quire new 


standards of construction and maintenance. in first 
The same statement applies to telegraph systems 
lly a balanced telephone lin 
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greatest amount of useful knowledge. 
matter of character of your 


to obtain the 
here again comes the 


1 
plioyees. 


too, they will shortly 
that will mean loss to you. 

“Every employee should, from 
lowest, be expected to do his duty, 


the highest to 


one superior. Every employee should be subject to one 
and only one superior head. The moment this rule is 
disregarded, the way is open for the shifting of and 


escape from responsibility,“ with consequent confusion, 
discord and neglect of duty. 
Cultivate among your force a spirit of fraternal- 


ism and mutual helpfulness. Make them feel that they 
are a part of your organization, that the company’s suc- 

largely due to ‘their co-operation. To this end, I 
the holding of meetings at stated times, at which 
as nearly all the employees as possible shall be present. 
Talk over the affairs of the company frankly and let each 
point out how improvements may be made. See that 
every suggestion has due consideration. Make each one 


nree 
Irgve 


feel that he is an intelligent part. 
Continuing on the relation of companies to each 
ther, he said that many independent men, who if they 


vould work in harmony with lose companies could form 


strong protective organization, “had given themselves 
ver to petty jealousies, foolish strife and wasteful ani- 
sities and had busied themselves avenging fancied 
rongs. Get these and the desire for unfair advantage 


ut of a group of companies and men of sense into them 
u can effect an organization that will put the 
ctopus out of business as far as the group is concerned. 


“Here, again, I your thought 


VO 


con imend to ful con- 


ideration the voting trust. If this plan of mine seems 
too Utopian for present-day conditions, we can at least 
form county or group organizations which can be made 
st effective and remove the condition of chaos hereto- 
fore existing. Let harmonize our relations with each 
her. Let us in short be prepared for systematic co- 


eration stematic 


and being prepared, enter into such sy 
ration with soul and spirit. . 


ope 
‘Having the strength of a Samson, the independent 

an has been a pigmy in his relation to all except pig 
He has trembled and turned pale lest the octopus 

should swallow him, forgetting that the people must 
be reckoned with ow that a are ever ready to aid hin 
if he is worthy. But he must deal fairly with the peo 
C. B. Cheadle of Joliet, president of the Decatur 
Home Telephone Company, was elected president by a 
animous vote. Other officers elected are: Vice presi- 

nt, F. C. Woods, Galesburg: secretary, M. Farwell, 
Bloomington; treasurer, W. W. Holiday, Jacksonville ; 
executive comm William H. Bassett, O’Fallon, TIL; 


sibel W. W. Holiday, Jacksonville: 


Mr. Glendon, Pittsfield: Manford Savage of Champaign, 
d the president and secretary, ex-officio members 
Before leaving his chair and turning over his office 


1 


yresic Manford Say 


to the newly elected } lent, age, the pres- 
ident, made a short plea, urging upon the men that they 
must stand united not so much to protect themselves 
from the Bell Company, but to protect themselves from 
themselves 


The committe¢ Cheadle, Mr. Bas 


CK ymposed of Mr 





And 
em- 
You may say I am attempting to run a school 
of morality rather than a telephone business, but listen: 
If you fail to heed the character of your men and women, 
give to your business a character 


the 
and he cannot know 
his duties if he is subject to the direction of more than 
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sett and Mr. Herrick to draw 
thorough organization and for ta 
house matter reported as follows: 

“Resolved, That the Illinois Inde} 
Association, in regular convention, he: 
general plan outplined for a closer unio 


ent telephone companies of Illinois an 
of the plan in its general terms 

“Be it further resolved, That this c 
a committee of five persons, of whicl 


one, whose duty it shall be 
above mentioned with the 
fective possible to conform 


view of 


with the la 


. 7 
up resol 
king 


to work out 


nakin 
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utions for a more 


yr up the cle 


| aring 


Telephone 
approves the 


vendent 
irtily 
independ- 

idoption 


n of the 


| for the 


mvention appoint 


1 the president be 
in detail the plan 
ing it the most ef- 
ws of the state of 


Illinois, and that said committee be empowered to take 
the necessary steps to incorporate a company and c 
plete an organization thereof and to solicit member ship.” “ 


This met with the approval of all 
‘ommittee was appointed for that work 





and the executive 


Representatives 


of various companies favored the plan, but some did not 
care to nmit their companies to any binding agree 
ment until they had taken the matter under advisement 
with their board directors. For this reason, vas 
decided that the committee shall go ahead with its worl 
plan the reorganization as such, and then the president 
yf the association “will call a convention for the express 
purpose of forming the organization permanent 
meeting, it is thought, will be in the spring. An end 
will be made to have every independent al ( 
state represented and to join in the combine 

Interesting papers were also read on “‘( O 
ganization,’ by L. A. Herrick; “How to Make R 
Exchanges Pay,” by G. F. Wombacher; “Pri 
Exchanges,” by W. G. Olwin e Ih ( b 
James B. Hoge, and “The Inte tion : 
l. B. Ware 

\ ng thos egistere it 
( \. Camp, Herzog, Iil.: George Spitk Mt. Z 
B. Farwell, Bloomington; J. S. Tompkins, Chicas 
Reas« Chicago; I. L. Long, Assumpti H 
well, Terre Haute, In Dr. A. B. St \\ 
H. Storm, Windsor; George Garris V\ ee 
Harrison, Windsor; H. D. Funk, Waverl M 
Flen e, Shelbyville ‘i 2 4 ( { 
Hart St. Louis: C. M. Erwin, Ma \ 

Mascoutah; L. A. Herrick, Free ( ( 
dle, Joliet: P. J. Eubanks, ( R. S. M 
cago; F. W. Grewall, Chicago: | !. Hol Ge 
Russ« H. Skeets \ltamon | tis ox ( 
izo: H. S. Greene, Chicag a er, North He 
derson; John E. Severs, Alexis; Michael Lo ( 


dale: M. A. Cook, Ivesdale: J. C. Cussins, Nia P 
H. Woodruff, Chicago; F. C. Woods, Galesburg: J. S 
Campbell, Tuscola: C. J. Tucker, Warrensburg: T. C 
\insworth, Pana: E. B. Gibbs, Elyria, Ohi er E 
Daicey, Champaign; J. B. Sildorff, Benson; I. Drau 
ver, Bradford; William G. Olvin, Peoria; Jasper Black- 
burn, St Louis ; Mant sed bee, Champaign: ( M. 
Kimball, ssf - Ma E. Connard, Elwin: L. Ca 
ralet, Assumption: F E Tavlor. \ssumption: W. H 
Ramse “pty G. S. Montfort, Lafavette: C. E. Con 
nard, Decatur; Dewey Newman, Chicago: George H. 
Crandall, Springfield; Vinton Garrett, Atwood; E. A 
Purcell, Taylorville; J. A. Arenz, St. Louis; C. Lewis, 
Chicago; ]. W. Collins, Decatur; Charl] 
sumption: J]. M. Poorman, Decatur; ] 

tur: P. D. Myers, Lincoln; G. C. Jeffers 


Wi. Wile. Dece- 
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Majorana's Wireless Telephone System 


By H. J. Reiff* 
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filament F is continually emitting electrons, some of 
which pass through R on to C. If waves reach the an- 
tenna, the coupling of the two coils causes a difference 
of potential between R and F, and all the electrons 
emitted from F are stopped by R, so that electrical com- 
munication between F and C is suspended, and the cur- 
rent in the telephone ceases. In this receiving apparatus 
the transmission of acoustic vibrations is effected by al- 
tering the difference of potential between R and F, 
whereby the number of electrons passing from F to C 
is also changed in the same proportion as the intensity 
of the waves, i. ¢., in correspondence with the acoustic 
vibrations from the sender of the waves. 

By using this arrangement, under the patronage of 
the Italian Navy, Majorana has succeeded in telephoning 




















a district where there are numerous wireless telegraphy 
that there was every possible 

by electrical from them. 
less, the tone and accent of the speaker were 
reproduced. This is a characteristic 
yf wave voice transmission, which is effected quite inde- 
pendently of the acoustic vibrations, and is conspicu- 
ously absent in the ordinary wire telephony. The only 
part of the apparatus that might possibly affect the rec- 
ognition of the voice in the Majorana apparatus is the 


stations established, so 
‘hance of interference 


‘ 1 
\Vevertne 


Waves 


] 
. . - “+4 
exactly property 
» I I . 


nembrane M and the outflow jet A. These might, on 
sion, set up vibrations of their own which might 
trengethen or weaken, or even altogether drown the 


nds wanted. 


It is said, however, that they are so di 


arranged, that they cannot affect vibra- 
within the human 


ensioned and 


voice 


tart mit " 
CoO 10 
~ 


ne 
compass ot the 


Opening the Gunnison Canal 


1 he Gu 


waterway in the 


nison canal is the largest underground 
world. The main tunnel is six miles 
mountain of almost solid rock, from the 
to the Uncompahgre valley of Colorado. 
It is thirty feet wide at the bottom, eighty-three feet 
wide at the top, and the water in it is ten feet deep. It 
took four years to build it and cost more than $2,500,000. 

The Gunnison canal was opened September 23 by an 


long, through 
( 


nunnison river 
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electric impulse sent over the lines of the Colorado Tele- 
phone Company from Lujane by the hand of President 
Taft. Before it was positively known that the President 
would make his western trip the telephone company ten- 
dered to the executive committee at Montrose the use of 
a telephone circuit from Washington, D. C., or Beverly, 
Mass., to River Portal, Colo. The coming of Mr. Taft 
to Colorado obviated the necessity for this, however, and 
it was finally decided to have the President visit Lujane, 


the government town at the west portal, and there press 


a button which would open the tunnel gates \s the 
Colorado company’s lines serve the town of Lujane and 
extend on over the mountains to River Portal, it was 
not difficult to provide for such an arrangement 

When it came to designing a device, it was decided 


to get away from the old-fashioned telegraph key or the 
push button, and to furnish something unique and at- 
tractive [he device finally hit upon consisted of a ma 


“€ 
hogan, six inches wide, eight inches long and six 


inches high, in which was mounted a sliver pla ith 
‘ontacts to operate similar to a burglar alarm mat. This 
plate is etched with a map of the Uncompahers 
the etching being filled with black enamel, making a very 
handsome piece of work. The box also contained a beau 
tiful bell, three inches high, made of « ight en-karat Col 
rado gold, and weighing five and a half ounces 
When it was learned that the opening nic 

would be held at Lujane, and that ving t k of 
ulway facilities, only a comparatively small p yn of 


the crowd could leave Montrose, a circuit was arrang 


so that when the President placed the gold bell on the 
plate, operating the mechanism at the tunnel gate, it 
would also ring large gongs on the principal street c 
ner in Montrose and also opposite the grand ind at 
the Western Slope Fair, where thousands of people would 
be congregated. Over these bells were erected immense 
sions explaining that the bells would ring when the P 
dent released the water. 

When the great day finally came over 10,000 peopl 
poured into Montrose At Lujane on a platform at the 
portal of the tunnel, the bell was presented to the P 
dent by John F. Greenawalt, representing the C 
Telephone Company. The President pla { it of 
rold on the silver plat ind it few t ew I 
came shing out upon its mission to recl: les 
And, the same time the bells range in Mor r nd 
it the ur grounds, announcing the f 
de cert 

Wire Insulation by ‘Enameling™ 

Insulating wire by means of a thin coatir f enamel 
originated in America, but the Anzseciger f lie Draht 
Industrie, Berlin, the organ of the German wire-working 
industry, states that. Allpemeine Elektrizitaets-Gese 
schaft, the German electrical concern, has succeeded in 
insulating the finest wire (down to 0.05 millimeters dia 
eter) with enamel of low cost, doing away with th 


icetate wire. 
Enameled wire effects a considerable saving in space, 
and i:lustrations which form part of the article show 
space comparisons between spools 1 i 
materials) The consist of 10,000 windings, the 
wire bein:y 0.2 millimeters in diameter. The enameled 
wire consumes hardly any more space than bare wire, 
and where vire is bought by weight the advantage of 
this method of insulation is obvious 


insulated with various 


spools 
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Some Questions Answered 


By J. C. Kelsey 


[This department is at the command of our readers. Questions relating t branches of telephony—technical, { al, et r otherwise— 
are invited, and will be answered in the order received Names of inquirers w not be used unless desired.— 
| A 
I 
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phone Company was listed. Only last week I heard a full 
account of the treatment of stockholders from an indus- 
trious railroad man who invested in this gilt-edged se- 
curity. He was in doubt whether the trouble was due 
to criminal intent or to carelessness. I could not enlighten 
him. 

Strange to say, the alleged broker mentions naught 
about Western Electric stock. They don’t want to sell 
it. So many of the Bell licensee companies have com- 
pared the value of Western Electric stock to their own, 
and have accordingly cried about their prices. Since then, 
the Western Electric Company has obligingly shown no 
profits. 

So the banker was fully acquainted with the situation. 
[he letter does no harm. A confessed liar is just as 
reliable as a truth teller. If you know a man is a liar, 
you can always get the truth out of him by reversing his 
statements. 

I told the banker, who handles millions in a territory 
outside of New York and Philadelphia, where there is real 
investment money, about some independent telephone de- 
velopments not mentioned in the market letter. 

[ told him about Theodore Gary’s magnificent plant 
at St. Joseph, Missouri. No plant anywnere has such 
suitable buildings and distribution—and there is no water 
anywhere. Such news would pain the Bell press bureau. 
\nd such impudence too! According to Bell logic, buy 
ing Des Moines should have frightened Mr. Gary and all 
his associates—but they are like American soldiers who 
won't be whipped just because they are told they are. 

Telephone service is a local issue. Long distance 
telephone business is a joke except in rare cases. It is 
rentals that pay expenses and dividends. St. Joe can live 
without Des Moines. 

[his banker knew all about the new Continental 
Company and was pleased with its possibilities. He knew 
something about the Brailey matter and he decided in his 
mind that the Postal interests were behind the deal, and 
that all talk of Bell was rot. He knew that the Bell and 
Western Union interests had joined forces, and he 
thought that the addition of the Western Union liabili- 
ties would weaken and not strengthen the Bell interests. 
He was even so far interested in independent possibilities 
that he promised to attend the independent” convention 
on the 7th, 8th and 9th of December. 

So the market letter had better be sent to the waste 
basket in advance. If these people only knew it, pub- 
licity is what they do not want. 

Had the Bell interests kept still at Jackson, Missis- 
sippi, the Home Telephone Company would have had 

» spend lots of money on solicitors. The Bell company, 
however, kindly gave it all the publicity needed, so that 
every man, woman and child heard of the new telephone 
wanted it. 

\ prominent telephone company in Michigan was 
worrying about the fact that it had no net gain for the 
past quarter. The Bell heard of it—kindly put in forty 
solicitors, and when the storm blew over had a few new 
subscribers, while the independent had a net gain of 350 
and which did not get the first 


+ 
L¢ 


unsolicited subscribers, 
quarter free either. 

I know several rate-raising cases that would have 
failed had the Bell company and its attorneys not butted 
in. That made the authorities sore and they granted the 


i 


raises. 
\esop in his fables tells of the great bluff the ass 
while nicely wrapped up in the lion’s skin. 


When 


made, 
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he finally opened his mouth to roar, as the frightened vil- 
lagers expected, he brayed and was severely beaten for 
the joke. 

Oh, you Hayrick! 


My old grammar had a sentence which read this 

“Truth is stranger than fiction.” 
Last month I referred to the Platt family and a 
minor stockholder’s suit for relief. An express company 
row. Now comes the news that a record breaking melon 
has been cut by an express company and $300 cash divi 
dends and other gifts were numerous. Others are to 
follow 


Way: 


And still further, some Chicago minor stockholders 
of the B. & O. railway are [ 

cial oppression. 
minors in this are 
Bell concerns in Chicago. 
attorneys had to say, their 
heart with grief. 


| 
| 


suing for rel 
And in passing, the attorneys for th 
than 
[f you would read what thes¢ 


pitiful plea would stir your 


ief from 


case no other counsel for the 


The minor stockholders of the 
Company or any licensee company, for 
as good a case as the minor stockhol 
company, but the average minority investor in Bell secur 


ities is mollycoddle. None will fight. Somehow 
Bell interests have ever been lucky in securing weak 
kneed minority investors. It is the kind they need, at 
it is the kind they have, and they know how to hand 
them. . 

Suppose you and others organize a coal c 
John Smith owns 80 per cent of the stock and 
president. He names the directors 

Suppose John Smith uses the coal at his house and 
factory and gets it for nothing. Suppose he uses the 
company to provide jobs for his sons in-law an the 
and pays them unusual salaries. Suppose he uses tl 
company’s money to build warehouses, t tore coal tf 


I 


| C4 . a 
the benefit his own industries, but entirely an expense 


to the company you are interested in. Suppose John 
offered you $225, or half what your stock was worth 

or he gave you choice of trading for stock in another 
of his enterprises. Suppose John told y that y 

would be sorry if you did not trade—because the com 
pany was losing money, and you had better get out. All 
the time you know business was never better. Suppose 
John manipulated the books so that the book value was 
$225 and getting less every year, and you knew that all 
real estate and buildings were carried on the books at 
half of their cost. And you knew, too, that buildings 
and real estate bought ten years or more ago were se- 
cured much cheaper than you can get them today. When 


you know the book value of the plant is nearer $350 and 
the real value is near $500. 

Well, this is the Bell game in the Western Electric 
and other of its licensee companies. If you will 
sider the square blocks and fireproof buildings in cities 
like Philadelphia, St. Louis, Minneapolis, Kansas City, 
San Francisco, Dallas and numerous other thriving 
points, in addition to acres in downtown Chicago and 
New York, besides real estate and buildings in nearly 
all the kingdoms of Europe, you would be pleased to 
offer them $11,000,000 for it. That is what they carry 
them at in their asset column. . 


con- 


©, you minor stockholder! 
' 


What a complacent easy 


mark you are 
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Philadelphia Municipal Telephone 


W. D. Lindsey 


HE centralization of th thcial lines of col to the Chestnut Hill polies 
nication in the city of Philadelphia has recently been P f un 
e ple through the stallation of a n Phe lerg bl. 
' , ' : 
nicipal telephone ¢ ore int oO I lang ( oO vha ) 
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and double head receiver. The house the 
nan designated to look after the receiving and sending 
of all telephone messages. A standard typewriter desk 
such as is usually found in offices) has been converted 
so as to allow the house sergeant to receive and transmit 
telephone messages while operating the typewriter. An 
irrangement of jack, cord and plug is used, somewhat 
milar to that employed at large switchboards. 
The house sergeant receives the routine or special 
nessage and transcribes it immediately upon the type- 
one of which is handed to 


sergeant 1s 


( 


writer, making three copies, 
the lieutenant, captain or officer in charge of the station 
house for his information and action; the second is re- 
at stated intervals, to City Hall for comparison 
and the third copy is placed on file at the local 
station house. 

Each precinct or district has a telephone and signal 
circuit which is common to all patrol boxes in that given 
district. [rom these patrol boxes, each and every patrol- 
man is required to communicate with his house sergeant 
at least once every hour, thus making it impossible for 
any one of them to shirk duty or be off his beat for any 
leneth of time unnoticed. 

The chief of the Electrical Bureau at Philadelphia, 
J. T. McLaughlin, has recently placed in service, on 
trial, a patrol box of his own design, by the use of which, 
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at the desire of the calling patrolman, he may connect 
himself with the main police board at City Hall, that is, 
“cut past” the house sergeant. This is especially desir- 
able when a patrolman wishes to give an alarm of fire. 

All fire alarms are passed to City Hall before any of 
the signals 1n the fire houses are struck. 

This special box will also enable the inspector or 
“plain clothes man,” if he so desires, to communicate with 
headquarters over the head of the officer in charge of 
the local station. 

Another feature of this special box designed by 
Chief McLaughlin is that the patrolman must “pull” the 
box before he can telephone. This is to preclude the 
possibility of the patrolman being off his beat and regis- 
tering the wrong box. 

lwo hundred years and more have passed for 
delphia, and yet men have not greatly changed—th 
will break the law and cause disturbances. In the on- 
ward march of years, however, speech, manner, dress and 
customs have, indeed, changed; the city has enlarged her 
borders, opening wide her arms to all cor and old 
landmarks have passeed away, making room for the new 
city, which is yet the Quaker City, cherishing in her heart 
the traditions of those early days, and which still bears 
in her quiet streets something of the gentle spirit of the 


ners, 


founder 

No longer is heard the “All’s well” of the night 
watch as he pricks his uncertain way through mire and 
mud ; no longer calls the market bell to the defence of the 
city her sturdy citizens, or to the rescue from fire and 
ie unfortunate home and family. A new order 
and while Philadelphia’s 


danger son 


of things has come to pass, 
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Recent Telephone Patents 


By David S. Hulfish 





I e purpose of this department to list all United States patents v hic ny f t ephor siness 
giving such data in each case as will enable the reader to judge whether he wishes plete drawings and fications of patent When 
patents of special interest to TELEPHONE ENGINEER readers are encountered, the d tive tt n Ww I amplit y \ py 
f d gs, specificat s and claims of any patent listed will be furnished fr t t 
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4,908. Self-Announcing Signal. A signal 1 
lesigned and associated with circuits that 
g circuit is closed to actuate the signal 
telephonic current is returned over 
» the point of closure, whereby the operator 
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the signal has been actuated as desired. Edwin R 


assignor to the United States Electric Comp 
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may be sent upon the line. Charles A. Simpson of Chicago, 
Ill., assignor to Kellogg Switchboard and Supply Company, 
of same place 

936,374. Trunking System. A_ single-track two-wire 
trunk for use between two two-wire common-battery multiple 
switchboards. Charles A. Simpson, Chicago, IIl., assignor 
to Kellogg Switchboard and Supply Company, of same place. 

936,432. Attachment. A _ receiver supporting device for 
telephones, attached to the transmitter arm between the arm 
and the transmitter case. Henry Eccles, Laclede, Mo., as- 
signor to Samuel L. VanAiken, Jr., Syracuse, N. Y. 

36,495. Telephone System. For local battery, or “mag 
switchboards. Mr. Unger arranges his circuits in such 
manner than the line drop is tripped by the central office gen 
erator when the telephone is taken from the hook, thereby 
dispensing with the necessity for a substation generator. 
Similarly, the clearing drop is tripped when the receiver is 
hung up. Frank C. Unger, St. Louis, Mo. 

936,502. Receiver. The receiver tis provided 
magnetic regulator, whereby the volume of 
controlled. It is desirable for audiphones. 
liams, Natick, Mass. 

937,050. Telephone System. The invention pertains to 
details of the operator’s busy test circuit in connection with a 
two-way cord pair. Henry P. Clausen, Chicago, 1lll., as 
signor to American Electric Telephone Company, of same 
place 


937,062. 


neto” 


with a 
sound may bi 


Charles E. Wil 


Heat Coil. Specific structural details, covering 
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Samuel 
Electric 


the insulation and fastening together of the parts 
B. Fowler, La Fayette, Ind., assignor to Sterling 
Company, of same place. 

937,189. Repeating System 
nected inductively only through 
reinforcing device being associated 


mc sa 


The line sections are con- 
two repeating coils, the 
with windings of the 
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same coil The object as stated is to provid repeater 
suitable loaded lines Herbs 3 e, Wyoming 
N. J., assignor to American Tel & Teleg h (¢ 
pany, New York, N. Y. ; 
937,242. Heat Coil. The two separable part re fric 
tionally held togethe nd leased by f fri 
tion through unequal expansior Newmar H H 
Brookline \lass ssigno1 \W ( 


Chicag — 


Of Interest to the Trade 


A Fire and a Quick Seitalletion 


Not all telephone companies can yet enjoy that sens« 


4 security that comes with the housing of their equip 
nent in a fire-proof telephone building. In spite of pre 
cautions taken, scores of exchanges are burned out every 
ear and there is scarcely a manager in the country who 
has not worried more or less over this possible interrup 
tion to his service with its attendant loss both of revenue 
and prestige. 

The greatest difficulty looming before the averag 
lanager in connection with a possible fire is that of s 
curing a suitable switchboard with any reasonable degre: 
of promptness. However, a record just made by th 
Kellogg Switchboard and Supply Company in replacin; 

| 


a board destroyed by fire would seem to indtcate there is 
little cause for worry in this respect. 

Immediately following the total destruction of 
central office by fire the Lamar and Barton County Tel 
ione Company of Lamar, Missouri, placed an order witl 
ie Kellogg company for a new 300-line, two-position 
switchboard, a main frame and No. 10 pri 
equipment, and a Kellogg pulsating and alternat 
ing current pole changer ringing equipment. This order 
W: ‘eived at Chicago the afternoon of Thursday, No 
vember 11. On Saturday afternoon, November 13, the 
entire equipment was shipped by express, exactly forty 
eight hours after receipt of the order. The express com 
pany made delivery of the equipment at Lamar late 
Sunday evening. 

The Kellogg company was promptly advised of the 

ival of the equipment, and two of its skilled in 
stallers, stationed at Kansas City for just such emer 
gencies, left for Lamar at 2 a. m. Monday morning. Be 
fore midnight of the same day the equipment had been 
completely installed ready for operation by the telephone 
company. 
The building, shipping and complete installation of 
this equipment in three working days becomes the more 
remarkable when it is learned that the board was not in 


agneto 


+ 


+ 


aTTriy | 


stock, but was assembled and ed plet« 1 built 
to the telephone company’s specifications Phe 
is fitt th the Kellogg c pany's spe a le supe 
visory non-interfering d circuits throug \ll d 
circ e provided with two ring d two 
cord circuit condensers, while te ‘ ( n in 
additio1 St 1 repeating ind 
efficient conn n of grounded an 

i 1 T | ay iT le i é 
<eys fing Al sel { 





In this connection a special circuit was pr 
this selective ringing feature does n uire the ground- 
ing of the alternating current, and the latter is left free 
from ground for the proper ringing of metallic toll lines 
and phantom circuits. Each position of the board is 
furthermore equipped with line and supervisory pilot 
lamps, insuring prompt attention to all incoming calls 
and “disconnects,” and notwithstanding the remarkably 
short time in which the board was shipped and installed, 
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it is exactly as it would have been with weeks 





[The completeness of the Kellogg company’s 


ization is certainly well br 
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to spare both on its construction and installation. tion, and will shortly cut into servi 
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matter must be distinctive, and the extra circulation 
promised must be honestly given. 

“When these three are present,” said the speaker, 
“it is unquestionably a good advertising medium.” 

J. George Frederick, managing editor of “Printer’s 
Ink,” spoke earnestly in favor of special issues, but with 
certain limitations. He cited an instance where the di- 
versity of interests in a particular field required special 
issues so that the editors might concentrate in separate 
numbers matters which could not well be presented oth- 
erwise. The abuses of the special issue he declared to 
be the exaggerated value to advertisers as represented by 
certain publishers. He did not think special issues of 
very much greater value than the regular issues, but de- 
clared that there was a medium between the two ex- 
tremes. “A quiet editorial policy of concentration,” he 
said, “makes a paper more valuable.” 

L. F. Hamilton of the National Tube Company gave 
the point of view of a member of the T. P. A. He de- 
clared that in his personal experience, special issues had 
been considered merely on their merits as regular edi- 
tions at the time they were published. 

The Technical Publicity Association elected a num- 
ber of new members at the meeting. In the absence of 
President Redfield, Mr. O. C. Harn, advertising manager 
of the Nationa! Lead Company, was toastmaster. Mr. 
Howard M. Post, chairman of the Publicity Committee, 
reported very satisfactory progress. He presented a 
portfolio of technical and trade paper comments show- 
ing graphically the increasing recognition of the T. P. A. 
as a factor in the technical advertising field. The asso- 
ciation, at the close of a very profitable evening, ad- 
journed to meet again Thursday, December 8. 





Johann & Johann Busy 


H. A. Johann, of Johann & Johann, has just finished 
making new cables out of some very bad old ones for 
the Dalhart Telephone Company, Dalhart, Texas. In 
the old cables 80 pairs out of 100 were bad. It was 
necessary to make 71 cuts in the cables to find the bad 
With two helpers H. A. put the cables in working 
order in four and one-half days. 

©. R. Johann, at Minneapolis, has clostd a deal with 
the telephone company at International Falls, Minn., for 
some extensive rebuilding. H. A. says there is lots of 
work in sight through the Panhandle country. 


ones. 





New Kellogg Board for Crawford, Neb. 
[.. R. Foote, the Nebraska representative for the 
Kellogg Switchboard & Supply Company, reports the 
of a contract for a common battery multiple 
witchboard and telephones for the Crawford Telephone 
Company, Crawford, Neb. 


7 
closing 


This board will be in the Kellogg company’s latest 
type 3,000 line section, and while the present equipment 
nly for 300 common battery lines and 20 rural and 
lines, the telephone company expects to be operating 
many times this number of telephones within the coming 
construction in connection with this plant 
most towns of its and the 
of the lines are being distributed through 


The line 


advance of S1ze, 


is far in 
major portion 
cable. 

This company has looked far enough ahead to real- 
of its undertaking depends in a very 


ize that the success 


TELEPHONE ENGINEER. 





Voc. II, No. 6. 


large measure upon the ease with which it can come into 
contact with neighboring towns and distant cities. Toll 
lines in service and under construction connect or will 
connect Crawford with all of the principal cities of the 
middle west. 

Like many telephone companies in the western states, 
the Crawford Telephone Company is purchasing the best 
equipment for both inside and outside plants. 





Gift to the A, ma a 4 Library 


A most valuable addition to the library of the Amer- 
ican Institute of Electrical Engineers has been made by 
the Western Electric Company. The gift is a patent 
specification library, and is the largest and most valuable 
accession since the gift of the Latimer Clark collection, 
by Dr. Schuyler Skaats Wheeler. 

The library just acquired consists of 461 leather- 
bound volumes, containing approximately 100,000 speci- 
fications. These specifications date back to May 30, 1871, 
and cover the entire period to December, 1908. They 
embody the telephone, the electric light, electric railways, 
and the electric motor. From May 30, 1871, up to and 
including the year 1887, the volumes are complete, and 
contain all the specifications certified, issued by the 
United States patent department. From July, 1887, to 
December 1, 1908, the volumes contain all the electrical 
specifications which are not certified. 


The cost of the original set was over $4,000 and 
duplicates of the specifications, if now purchased from the 
government, would cost between $4,000 and $4,500. The 


collection has been accumulated by the Western Electric 
Company in Chicago. 


New Kellogg Bulletins 


The Kellogg Switchboard & 
recently issued a new bulletin ( No. 49 
well as a necessity in 


which are a great convenience, as 


Supply Company has 


on tol 


the operation of an up-to-date toll equipment in con- 
nection with a city local exchange In this bulletin the 
uses of the different types are fuly explained and illus- 
trated, and a detailed description of the construction is 
given. 

\ still more recent bulletin (No. 51 ve the 
subject of arresters. The different uses for arresters are 
fully explained, and illustrations, accompanied by detailed 
descriptions, are plentifully scattered through the bulle- 
tin. Code numbers are arranged he different tvpes 
to facilitate ordering. Brief directions for inst ig and 
connecting the arresters, illustrated by diagrams, are also 
contained in this bulletin. 

Telephones Wanted in China 

\n American consul in the Far East reports that a 
local newspaper has published a notice of the intention 
to start a telephone company in a trict. 
The steady increase in trade and the lively traffic with 
1eighboring cities are given as the reason e con- 
templated undertaking. Upon repeated petitions the gov- 


ernor has considered the proposition and permission has 
been granted for the installation of the svsten The 
address to which correspondence regarding this matter 
should be addressed is Taotai Hsin tsching pang, Shan 
tung, Provincial Government Offices, Tsinan, Shantung, 
Chin 
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Brevities of the Business 











rporated with the following directors: 
| Latham; Orley C. Granger, 49 Exchange place, and Rich- 
Nebel, 274 Ryerson street, New York. The purpose of the 


led for the Cattaraugus Union Telephone Company, wit] 


‘itizens’ Home Telephone Company; capital st 


lore M. Brush and Irving H. Griswold, Elyria, Ohi 


HELENA, Mont.—Articles of incorporation have been filed for 
the Meagher-Fergus Telephone Company with a capital stock of 


Mont.—The Interstate Consolidated Telephone Com- 
been incorporated with a capital stock of $5,000,000. 
rporators are Irwin Whitehouse, Herbert E. Risley, 
ooner, Jr., Fred G. Lewis, Thomas B. Conrad, Walter 
and T. S. Lane. 


PLAINVIEW, NEB.—The Crawford Valley Telephone Company 


incorporated for the purpose of operating in Pierce and 
counties. C. E. North is president of the company and 
nerville secretary. 

Nrev.—The Bannock Telephone & Telegraph Company 
rganized by local parties. 

York, N. Y.—The Central Wireless Company has been 
James R. McLean, 


is to manufacture or deal in telephone and telegraph 


on, N. Y.—The Truxton & Chening Telephone Com- 


is been incorporated with a capital stock of $2,000, by A. 
\MIuller, William Bell and W. R. Bennett, all of Truxton 


rAarAuGuS, N. Y.—Articles of incorporation have been 
1 capi- 

of $50,000. The directors are as follows: John W. 

Fred O. Goodwin, Fletcher W. Pike and George R. 

Rochester. 

ast, N. ¥Y.—The Allegany Telephone Company has been 


ited with the following directors: Robert E. Lan; 


Fick and John B. White, all of Belfast; capital stock, 


on, N.Y 


(Articles of incorporation have been filed for 


7 
‘hy 


‘tors are as follows: George O. Mead, Walton; Theo 


rand George H. Rymers, Albany. 


KINSON, N. C.—Articles of incorporation have been filed 
the Pender Telephone Company by Dr. J. T. Haggard, E. E. 


E. A. Hawes, Jr., and others: capital stock, $10,000 
ILLE, N. C—The Nashville & Castalia Telephone Com- 


en organized by S. J. Austin and S. J. Barth 











ION, Onto—The Farmers’ Telephone Comp: 
porated by George W. Shattuck and others 
Onto—1 Tiffin Consolidated Telep ( pany 
Dp 1 witl capital stock of $100,000. The ir 
re Lewis Selle, Jacob J. Fleck, Hiram W. Yeager, 
low, A. A. Cunningham 1 I. C. Roger 
(OKLA The Buffalo Rura ephone Company has 
1 with the following directors: J. W. Meyers, 
ings: John Houser, Robert Price, R. C. Bailey and 
lkel, Buffalo 
OxiA—The Saddle Mountain Mutual Telephone 
v has been organized by Amos Thompson and A. B 
f Sedan, and C. E. Evatt, of Saddle Mount n; capital 
() 4 i é Gerry Telephe | ( mp has been or 
pital stock, $9,000. The directors are Horace Pure 
R. Truman and D. T. Pinkerton. 
Ox._a.—The Grady Telephone Companv has been in- 
with a canital stock of $1,000. The incorporators are 
yson, of Oscar: J. W. Dunford and A. G. Cranfield, 


\H, OxLA—The Checotah-Tekana Telephone Com- 
incorporated by J. E. Wise, E. H. Cross and M. M 
1 stock. $4,000. 

Ore.—The Checto Southern Telephone Company has 

-orporated with principal office at this plac The capi 
$5.000, and the incorporators are W. J. Cooley, A. G 

nd Erasmus G. Gradiner 

LESTON, W. Va.—The Consolidated Telephone & Tele 


nnat of New York has been incorporated in this city 


urpose of operating telephone lines in the United States 
l ‘apital stock. $25,000. S. N. Noyes, J. M. Ritz, 
druff. JT. H. Klieves and Edgar Charnock, all of 


are tn incorporators. 
W. Va—The Mineral County Mutual T 
was recently incorporated by O. A. Hood and others, 


capital stock of $5.000 


AUNA, Wi1s.—The Kaukauna Telephone Company has 


on Bay. Wis \ new « mpany, to he known as the 
nn Tsland Telephone Company. has been organized. 
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THOMASVILLE, Wus.—The 


Company has been incorporated 
President, David Strack; secretary, 
George Lauer; directors, Jacob Hoke and 
VALDEZ, ALASKA—The Valdez-Fairbanks L 
Company has been organized. 


GLEN EWEN, SASK., CAN 


yne Company was recently incorporate: 
Articles of incorpor 
Montana Independent Telephone 


stock of $1,500,000. The directé 


Butte, Mont 


Kelly, Thaddeus J. Lane and 


PEKIN, Itt.—The Farmers’ Mutual 
increase its capital stock to meet t 
increasing business. The compat 
phones in operation. 


Ropinson, Itt.—The Southez 
Telephone & Telegraph Compan 
ising its capital stock f 1 $ 


PomMERoy, Iowa.—The stock 


ephone Company h been i 
JANSEN, NEI The Farmers 
v ha been granted permiss 
$19.500 
York, Nesp.—The York County 
1S te pital stock t $50,000. 
S | the market 
\\ SH Ont | Wil 

sed its capital stock fr 


tly incorpora 
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tem] l; tes the expenditure f c 
ider the supervision of Manager 


Aurora, Irn.—The Interstate Teley 
1y has decided to expend $5,000,000 on 
state, at the rate of about $1,000,000 


CHAMPAIGN, Itt.—The Hom 


m $19,000 to $12,000 in the in 
tem in this city and Urbar 


ts increased business 
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Conversations on Electricity 
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Kellogg Telephones and 
Kellogg Switchboards Prove 


STUDY OUR SYSTEMS— 


TWO OF OUR LATE INSTALLATIONS 





Ty — 

Swit yard 
Ultimat. Dacit O00 
Present installation, 1100 li 
Pres ] 

1) te ines 





Coldwater, Michigan 


Three position multiple type switchboard. 
Ultimate capacity, 3000 lines 

Fifty rural and 40 toll lines instelled additional 
Latest type chiet operator wire chief, and toll 


] 
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Coldwater, Michigan 


Power Equipment 
Slate power switchboard 
ers, motor generator, charging set 





IF YOU ARE INTERESTED--ADDRESS OUR DEPT. G. 
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Their Worth By 
The Service They Give 


—IT WILL PAY YOU 


COMPLETE EXCHANGES BUILT FOR THE VERY HIGHEST 
CLASS OF SERVICE 
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is the latest improved tool for making wire 
splices. It is equally efficient for sleeve or 
bare wire joints. It is operated like an or- 
dinary plier and is fully guaranteed against 
defective material or workmanship. This 
Clamp is absolutely rigid when clamped on 
the wire or joint. No slipping with this 
tool. It makes a perfect Western Union 
splice and does not injure the coating on 
galvanized iron wire. 


Cook’s Clamp is made in two sizes, 10 
in. and 13 in., furnishing a range covering 
sleeves from No. 4 to No. 18 and bare wire 
from No. 0 to No. 14. Each tool accom- 
modates six sizes of sleeve or wire. It has 
been thoroughly tested by experienced tele- 
phone and telegraph men and has received 
their unqualified endorsement. We cheer- 


fully grant any responsible party the priv- 
ilege of examination and test. You may 
return the tool if not satisfied. 














SELF-WELDING 
WIRE JOINTS 


COOK'S JOINTS. 




















OTHER JOINTS. 


In the Cook Joint the mere act of twisting draws the sleeve 
into the recess, between the wires, stretching it absolutely 
tight around both wires, making a perfect self- weld. 

A joint made with the COOK SELF-WELDING JOINT is 
stronger than the wire itself. 

When a twisted joint is cut in two it is impossible to see 
where the metal in the joints ends and the wire begins. 

Moisture or air cannot penetrate and corrode the wire and 
the joint. The Cook Self-Welding Wire Joint insures a 
permanently perfect connection. 


PILZ LZ 2 Bam: 


2 2a: 


WIRE JOINT COMPARISON 


A-—Cook No. 10 with one No. 10 and one No. 12 Wire. 
B and C—-Competitor No. 10 Joint with one No. 10 and one 
No. 12 Wire. 


The Cook Joint will give perfect results as a combination 
joint, when the wires used are not more than two gauges apart. 


No. 0000 to No. 18 IRON OR COPPER 


Krank §B. Gook. 


237 WEST LAKE STREET 





CHICAGO, ILLINOIS 












hl ert NN inchs AGRA tate choaeeal Ae 
































: Be The Western Electric Company has developed the dry 
MBROV «3 : ; 
r ie BEI cell telephone service to its highest stage of perfection in the 
25 Ji sis 
BATTERY Improved Blue Bell Battery illustrated herewith. This battery has the 
longest life and highest efficiency for local and long distance telephone 
: ALAND Lc : oo ' 
i FELEPHO service. Competitive tests show it to be superior to any other dry battery 
; on the market. 
The long life of the Improved Blue Bell Battery means lower main- 
tenance expense, and lower maintenance expense means arger dividends 
Consider these points before placing your next order. 
The low polarization of the Improved Blue Bell Battery means a more constant 
source of energy during conversation and this means better telephone transmission, 
Dry batterres must be fresh to be most efficient and to 
ensure our customers being provided with fresh batteries, the 
date of manufacture is stamped on each one. 
We recommend our No. I—A Battery Box as a suitable 
case in which to mount the batteries used with desk stands and 
small telephone sets. This box is designed to hold three standard 
i dry cells and consists of a black enameled steel case with an in- 
sulating lining of pressboard Holes for the 
y, urn £7 : i ? 
‘yy Bb Se entrance of the battery wires are provided in the 
| Ages |°) cover and bottom of the box. 
\,\ Qt 
2) . GS 
S ys oF . 
“eiaren Write Qur nearest House for Prices No. 1—A Battery Box 
and any further information. 
EASTERN CENTRAL \ so WESTERN PACIFIC 
New York Chicago — ra oe ay Saint L — 
Philadelphia , a rat ee quip = : Kansas Cit : : 
: , Indianapolis the Construction, eeat Oo eA Los A 
Boston : i \ : ; P a cieameia 
Pittsbure Cincinnati came e of Telephone and Tele- Dallas Seattle 
Atlanta Minneapolis graph Plan Omaha Salt Lak 
Northern Ele nd Winnip. 
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of the sleeve by twisting and you have a per- 
fect joint. Illustrate this fact for yourself. 4 
Twist a paper roll between your fingers 
and watch the inner edge of the paper 
creep around inside and decrease the 
diameter of the bore--If you had a wire 
inside it would be gripped tightly along its entire length. That’s 
the Harvard secret. Our joints when twisted grip the wire equally 
along its entire length and become practically a part of it. 
=: With the square edges on other joints 
butted up against the back wall of the 
middle segment, they have no place to 


go when twisted, and while you change 
the shape of the bore, you do not change 


its size. The result is air spaces and corrosion. 


Get HARVARD and get the best. 
Write for free samples. All sizes copper and iron. 
All sizes from No. 16 to 0000. 


Harvard Electric Company 


58 W. Van Buren St,, Chicago, Hl. 
136 E. Liberty St., New York City 








Other Joints After Twisting. HarvardJJoints After Twisting 


[RONITE || |GUPPER-GLAD 
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The Ideal Duplex Drop Wire that snow 


and sleet can’t break. Get it right away. Saves Money 
Samples and Prices if you ask. for All 


Telephone 
Nien 


Manufactured by 


Pee Supplies Co. DUP LEX METALS C0. 


46 Fifth Ave., Chicago 208 Fifth Ave., New York, N.Y. 





TELEPHONE ENGINEER. 


The Real Success of Any Telephone Company 


is largely due to the attitude and opinions of not only the subscribers, but the towns- 
people in general. Public opinion is based on service and rates. 





s Low rates do not help poor service—good service aids higher rates. The fact that 


telephones are cheap in this town or that does not go far towards filling the exchange, 
when the common complaint is that the service is wretched. Poor telephone service 
sooner or later causes the appearance of the new company rumor, and other worries 
for the exchange manager. 


‘ The thing that makes the exchange pay best is not that the people in the town wh 


have to use telephones are using them, but that, besides these, a large class are subscrib- 
ers to whom the telephone is in small part anyway a luxury, but who have a telephone, 
not only because they need it, but because the service given is so good. That is the all 
powerful advertisement for the company. Then they take pride in their telephone ex 





change, and this feeling unconsciously affects everyone, subscriber or not. 


q In some cities the first thing you hear is a “telephone knocker” and the attitude 
seems general in the place. In other towns the exchange is spoken well of, and this 
is the company that is paying the best 


4 What makes the service so good in one case, and poor in the other? Is it not 
primarily the apparatus, and is not the backbone of the system the switchboard? One 
telephone, or a dozen, may give trouble, but this can be easily set right, or the instru- 
ment replaced, if necessary; but if it is the switchboard, small or large, whether it be 
from faulty design or cheap construction, it is a great handicap to the company 





7 No one knows this better than a switchboard trouble man who has had day and 
night toil fussing with a crowded, poorly arranged and flimsily constructed switchboard 
Yet probably this board, when it was installed, was quite an attractive piece of fur 
niture. 

» In spite of this some telephcne men in an effort to save money for their company 
will grab a “bargain board,” which in the end will cost them just about twice as much 





as their highest bid. 


« Every dollar saved in cheap telephone apparatus is a dividend-killer for the com 
pany. The switchboard designed by experienced engineers and built of the best mate 
rial by experienced workmen cannot be sold over the bargain counter 


4 Old telephone men know why. 
If you are interested, study our switchboards in operation. 


Ask for our exchange booklet, describing some recent installations. Address Dept. G 














Kellogg Switchboard & Supply Co. 


Branch Offices: Kansas City San Francisco Winnipeg, .Can. 
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We are producers 
and shippers of 


Cedar Poles Woe 


‘From the Stump to the Line.” 








‘We carry large stocks of 
poles at various points in 
the states of Michigan, Wis- 
consin, [linnesota, Idaho, 
Washington and [laine, 
and are in a position to 
policy make immedi- 
/ ate shipment at 

lowest prices 
and freight 
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National Pole Co. 


Successors to the Cedar Department of the e 
Escanaba, Mich. 


Pittsburg & Lake Superior Iron Company 
























Western Electric Telephones 
Efficient—Reliable—Accessible ! 


In the MAGNETO TELEPHONE SET shown 


here attention is called: 








To the transmitter and receiver which have the il 
: same high talking qualities as the transmitters and re- ' 
: 
ceivers supplied to all the large telephone companies. ty 
To the generator which has the highest ethciency 
f 
of any hand generator on the market. 
‘lo the ringer which gives a loud, clear signal and ii 
is easy of adjustment. 
: 








Attention is also called to the switch-hook which 


is compact and self-contained; to the door which is 








hinged at the left to facilitate inspection when opera- 


a 


ting the venerator, and to the concealed binding posts 





which with the simple and pleasing design of the 


cabinet vive the set a most attractive appearance. 


i 


an 


‘These telephone sets carry with them the full 
guarantee of the Western Electric Company—the 
oldest, largest and foremost telephone manufacturing 


company in the world. 








Write our nearest house for Bulletin No. 4265 


ESTERN ELECTR 


COMPANY 















EASTERN CENTRAL : — : — WESTERN PACIFIC 
New York 3 Manufacturers and Suppliers of all Rates 8 snthe 4 
Philadelphia huicago Apparatus and Equipment used in K: we Cit San Franc} 
Boston Indianapolis the Construction, Operation and iieiaies “as Los Angeles 

. . , snNanc if Talenhone and al enve : ; 
Pittsburg Cincinnati roca — na of Telephone and Tel Dallas Seattle 
ant: ; graph iants. ] ] 
Atlanta Minneapolis : ; Omaha Salt Lake City 
Northern Electric and Manufacturing Co;, Ltd., Montreal and Winnipeg 


Write Our Nearest House 


e e is constructed on a principle which 
Wire Joint should convince you that it is the 4 
only one that CAN wrap 
tightly around the wire. JOINT 
The paper thin beveled edge creeps, crawls, curls and lial with the 
is forced under, around and into every recess at the time Beveled Edge 
the joint is twisted. 

The heat generated by the twisting, the force necessary to 
twist and the ductile nature of the copper in the joint forcing 
itself into every crevice makes a mechanical weld stronger at any 
portion than the wire originally was. 


Get samples free for the asking. 
All sizes carried in_ stock. 








WE REST ON YOUR TEST 


Harvard Electric Company 


136 Liberty St. 58 W. Van Buren St. 
NEW YORK, N. Y. CHICAGO, ILL. 








STONE & GREEN ||| Copper-Clad 


TELEPHONE EXCHANGE ||| oteel Wire 


CONTRACTORS 
and ENGINEERS COSTS LESS 











WEIGHS LESS 


‘Idi Stronger and Better than Any 
1361 Monadnock Building, Chicago Other Wire 


CARRIED IN STOCK AT 
CHICAGO ST. LOUIS FORT WORTH 








Manufactured by 


We do all kinds of Telephone Engineering and Du plex Metals Co. 


Construction Work. Correspondence invited. 
208 FIFTH AVE., NEW YORK 
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San Francisco 



































WILL INSTALL 1650 OF THIS TERMINAL (IN VARIOUS SIZES) ON ALL THEIR OUTSIDE CABLE 



















TYPE M-8 
ACTUAL SIZE 
10 Pair All Porcelain 
Lock Nut Type 

















rank &. (Sook. 
“Frank B.Goot 
237 West Lake Street Chicago, Illinois | 
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HOW THE MAN WITHT! 








OPEN VIEW WALL TELEPHONE. 











KELLOGG TELEPHONES ARE KNOWN AS QUALITY INSTRUMENTS 
FROM THE ATLANTIC TO THE PACIFIC 








Kellogg Switchboard & Supply Co. 
CHICAGO 
Branch Offices: Kansas City San Francisco Winnipeg, Can. 
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Kellogg Switchboard & Supply Co. 
CHICAGO 
QUALITY TELEPHONE APPARATUS 
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We are producers 
and shippers of 


Cedar Poles 
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“From the Stump to the Line.”’ pars Zo | 
We carry large stocks of : 
poles at various points in ; 





the states of Michigan, Wis- 





consin, [linnesota, Idaho. 





Washington and [laine, 






and are in a position to 
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National Pole Co. 


Successors to the Cedar Department of the b © 
Pittsburg & Lake Superior Iron Company Escana a, Mich. 



























Private 


Made by the 


Western Electric Company 


are noted for their high efficiency in transmission, low 





maintenance expense, long life and simplicity and com- 
pactness of design. 





The No. 4 private branch switchboard shown here is 
of the central battery lamp signal type, giving positive 


supervision. It is made in both 30 and 80 line capacities. 


For use in connection with this board our No. 1293-A 





central battery wall set or our No. 2000 central battery 


No. 4. Private Branch Switchboard 
30-Line Section 


set is particularly well adapted. 


The fact that more than’ 10,000 telephone 
exchanges in the United States are equipped with 
Western Electric switchboards and that over 
4,000,000 Western Electric telephones are in use 


indicates that our apparatus is most satisfactory. 


Every piece of apparatus is fully guaranteed. .. 
UR , , Y} a 





Do Not Fail to Secure Western Electric Prices mieihtiee Wadintdsas mamas te” 
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EASTERN CENTRAL WESTERN PACIFIC aa 
New York Manufacturers and Supplier Pau Seint I : AR 
Philadelphia Ve Apparatus and Equipment 1 i net See S Fra iy ® 
Boston Indianapoli the Construction, Operat perenne \ : ° 

' ; Denver 
Pittsburg Cincinnati Maintenance of Telephone and Tele- Dalla Seattle % Gy, 
Atlanta Minneapolis graph Plant Omaha Salt Lake City iat 

Northern Electric and Manufacturing Coe, Ltd., Montreal and Winnip 


Write Our Nearest House 


Branch Switchboards. 
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The Ideal Duplex Drop Wire that snow 
and sleet can’t break. Get it right away. 


Samples and Prices if you ask. 


Durant Electric Supplies Co. 
46 Fifth Ave., Chicago 


WE ARE ORIGINATORS, NOT IMITATORS 


Don’t Replace Cross Arms 


Get additional pinstfor new toll‘lines with 


PEIRCE 


UNDERHANG BRACKETS 


They Bolt They Bolt 
AROUND AROUND 
the Arm . 


Attached or removed in a minute 
(Ask for Bulletin No. 7) 


PEIRCE 


SPECIALTY CO. 
ELKHART, IND, 





STONE & GREEN 


TELEPHONE EXCHANGE 
CONTRACTORS 
and ENGINEERS 


1361 Monadnock Building, Chicago 


e 


We do all kinds of Telephone Engineering and 
Construction Work. Correspondence invited. 





Copper-Clad 
Steel Wire 











WEIGHS LESS 
COSTS LESS 


Stronger and Better than Any 
Other Wire 


CARRIED IN STOCK AT 
CHICAGO ST. LOUIS FORT WORTH 


Manufactured by 


Duplex Metals Co. 


208 FIFTH AVE., NEW YORK 
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YOUR OPERATORS MAY 
DO THEIR BEST 


but itis a physical impossibility for a telephone operator to accurately time 
toll messages with a visible clock dial and pencil. It has repeatedly been 
proven, of the records of elapsed time so made, that over Twenty per cent. show 


errors of more than one minute on each message. 


And furthermore, of this twenty per cent. over ninety per cent. of the errors 
are in favor of the patron. This means that you, Mr. Telephone Manager. 
do not in a large number of cases receive payment for service extending be- 
vond the time for which a minimum charge is made. It means that you are 
losing anywhere from six to fifteen per cent. of the total receipts from your 


toll business. 


There is one way, and only one, for you to do away with these costly errors 


install the Calculagraph. It makes absolutely accurate records of time elapsed 
during’ toll conversations. It relieves your operators of a Yrreat deal of mental 
and physical effort. It makes them more efficient. It saves you money 


WRITE FOR OUR “REASON WHY BOOKLETS 


CALCULAGRAPH COMPANY 


1456 JEWELERS BUILDING, NEW YORK 


Agents for Canada: Northern Electric & Manufacturing | Limited, M 
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TWO RECENT 


Kelloggs Installations- 


Ask Exchange Managers Whyell 
Why ‘“Kellogg”Mea 


Reliability? That is JtBrat 
— Skill in the Workshopt—-1 
A Standardpf E: 





Recent Kellogg installations 





at Goshen, Ind. 

















3-position, 3-section’ multiple switch- 
board, mahogany finish. 3,000 li es ulti- 
mate, 1,100 lines present installat.on 








One distributing frame and relay rack, 
complete. One 1-position chief operato1 
desk. One 2-position desk type toll 
Two Kellogg, 4 frequency vibrating pole 


>? 





GOSHEN DISTRIBUTING FRAME 


Kellogg Switchboard & Supply Co. 


CHICAGO 


QUALITY TELEPHONES AND SWITCHBOARD S 
Address Dept. G. 
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i¢—Complete Exchanges 


hyfellogg Apparatus Makes Good 
ss"Means Quality 


[tBrains in the Planning 
hop|-Honesty in the Selling 
ardpf Excellence. 












Recent Kellogg installation 


at Amarillo, Texas 






































Kelloggs Switchboard & Supply Co. 


BRANCH OFFICES 


KANSAS CITY SAN FRANCISCO WINNIPEG, CAN. 
Line Supplies, Poles. Write for Bulletins and Prices. Address Dept. G. 
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STONE & GREEN 


TELEPHONE EXCHANGE 
CONTRACTORS 
and ENGINEERS 


1361 Monadnock Building, Chicago 





















~ 


We do.all kinds of Telephone Engineering and 
Construction ¥ Work. 







Correspondence invited. 








E. A. BUELL, President EDM. CHRISTIAN, Eng. and Gen. Mgr. 
PERCY A. SMITH, Asst, Mgr. 


NORFOLK CREOSOTING 
C OMPANY 





Citizen’s Bank Building 
Norfolk, Va., 'U. S.A. 





A MODERN PLANT Adapted to Filling 
the Most Rigid Specifications 





Send for Descriptive Book 
Spanish or English 











I, No. 4. 








Conversations on Electricity 


By JOSEPH G. BRANCH, B. S., M. E. 





(CONVERSATIONS (2) 
\@beerrieityy), 


7 I= BY x 
LOJOSEPH G BRANCH <)) 
+ SY | 


Boel Pale l Salt l Dg 














FIRST STEPS IN ELECTRICITY 


T has been the author’s object to deal with the sub- 

| ject of electricity in as clear and ELEMENTARY 

a way as possible, so as to familiarize the student 
with the PRINCIPLES of electricity before undertak- 
ing to show how these principles are applied in pr 
work 

The working theory it electr , oT PI | 
ed to a high degree of perfection, 
its EXCLUSIVELY 


ity, has been devel T 
and in this volume the author tre 
e PRINCIPLES of 
APPLICATION. 
TI rolume treats of the generatior 
ind alternating currents, especial 


to the ALTERNATING current, its generation and 


The v 


application owing to its d 
In writing this book the auth 
of DIALOGUE, believing that it 
nind is more penet1 1 
1p > matter 
if 
T volume 
Pp text, 





Price $2.00 Postpaid 





Address all orders to 


ELECTRICITY MAGAZINE CORPORATION 
Publisher 


Monadnock Bldg. CHICAGO 
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20-PAIR BANK No. 10 
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300 


Resoldering a Coil Tests 
Many Other Po You 


No. 10 
Cook Protectors 


IN USE 


Is a resoldering Protector 
Has ONLY One Contact in the Circuit 
Coils NEVER Burn Out « 


000 








wr Short Circuit 
it Automatica] 
u Sho uld KNOW Ab put 








WRITE FOR BULLETIN AND PRICES SECTIONAL VIEW 








~Hlrank B. Gook. 
y a a 


237 W. LAKE STREET - - - - - CHICAGO, ILL. 








ANY SIZE 








120 Liberty Street 


WIRES AND CABLES 


For Electrical 
Purposes 


SPECIAL ATTENTION 
GIVEN TO_TELE- 
PHONE WIRES 


Atlantic Insulated Wire and 
Cable Company 





ANY SPECIFICAION 


New York City 





































46 Fifth Ave., Chicago 


Durant Electric Supplies Co. 
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WE ARE PRODUCERS AND 
SHIPPERS OF 














“From the Stump to the Line” 


We carry large stocks of 
poles at various points in 
the states of Michigan, 
Wisconsin, Minnesota, 
Idaho, Washington and 
Maine, and are in a posi- 





tion to make 





immediate 
shipment at 
lowest prices 
and freight 
rates. 











Successors to the Cedar Department of the 


Pittsburg & Lake Superior Iron Company 


Escanaba, 

















Michigan 




















Prepare for Storms by Using 
Western ElectricLead Covered Cable 












Most telephone companies at some time or other have suffered from 
the effects of storms which have made their open lines a tangled mass of 
ruined wires, thus crippling their service and burdening them with an 
expense which requires the profits of years to defray. 


WHY NOT BUY YOUR CABLE NOW? 


The metal market is at a low point, which means your cable will 
cost far less now than it will later. 


The Western Electric Company is the largest manufac- 
turer of telephone cable in the world. Our plant, our cable experts and 
our buying facilities are such as make for superior quality and reasonable 
prices. 





Lead Covered Cable for 
up-to-date line construc 
tion. 


Regular and 
emergency stocks 
carried at all 
houses. 


We can fill or- 
ders of any size 
promptly. 

Write for 
cable bulletin 





The Hawthorne Works of the Western Electric Company in which Telephone Cable is mar 


No 43561 covers 150 acres of land and utilizes 847,000 square feet of floor area. Its capacity for turning out. Telephone 
e Cable is 20,000,000 conductor feet per day or over 22,727 miles per week. 


factured This one plant 














ESTERN ELECTRIC 


COMPANY 
EASTERN CENTRAL 7 Spat | WESTERN PACIFIC Gua 


Chi \ rat I Raine 


‘ + <) ‘ : : » f 














Northern Electric and Manufacturing Co. Ltd., Montreal and Winnipeg 


Address Our Nearest House 



























































YOU— 
Who Use Wire Joints 


—You—who want the BEST, 
but are in doubt 


-~You—who are “from Missouri” 
and must be shown 







—You—who prefer proofs to 
conversation 


LISTEN: 







The average joint is made like cross-section view 
illustrated herewith. It is made wrong, because the 
outer edges are brought together on the central 
ridge, and, when twisted, they stay there, and the 
diameter of the tube is not uniformly decreased, hence 
air spaces, corrosion, etc. 

























Other Joints 
Before Twisting 





Other Joints 
After Twisting 


Now, it’s different with the Harvard Bevel-edge 
joint—different in one feature only—the beveled edge. 
This beveled edge gets under the wire, and, when 
twisted, is FORCED into the recess between the wire 
and the joint, and the joint grips the wire like a coat 
of paint. 


Makes a 
permanently 
perfect joint 
every time. 
Free sample 
to show you. 








Harvard Joints 
Before Twisting 


=“) The Beveled 
edge does it. 

The more 

you twist 

the tighter 

“&} it grips. 





Harvard Joints 
After Twisting 


All sizes for copper or iron wire. Do you want 
the REST? Then speciry and 1nsist on Harvard 
Joints. Free sample ‘‘to show you”’ if you tell the 
sizes of wire you use. Have we PROVEN our case? 
If not, write us. Carried in stock by leading 
jobbers or direct from the makers, who are 


THE HARVARD 
ELECTRIC COMPANY 


61 W. Van Buren St., Chicago, IIl. 
136 Liberty St., New York, N. Y. 












WE ARE ORIGINATORS, NOT IMITATORS 


Don’t Replace Cross Arms 


Get additional pins for new toll lines with 


PEIRCE 


UNDERHANG BRACKETS 


They Bolt 
AROUND 
the Arm 


They Bolt 
AROUND 
the Arm 





Attached or removed in a minute 
(Ask for Bulletin No. 7) 


PEIRCE 


SPECIALTY CO. 
ELKHART, IND. 











The National Conduit & Cable Co. 


EXECUTIVE OFFICES — 








4i1,.Park Row, New York, N.Y. 





Manufacturers of 


Bare Copper Wire and Gable 
Weatherproof Wires and Cables 
Paper Insulated Cables 

For Power, Telephone and Telegraph 


BOSTON PHILADELPHIA CHICAGO 
SAN FRANCISCO 
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You will find The “‘Cbhloride 
Accumulator’ used on nearl 


oo 


The Electric 
Storage Battery Co. 


1888 Philadelphia 1909 


New York Boston 
Chicago St. Leuis 
Cleveland Atlanta 
San Francisco Toronto 











CLASSIFIED INDEX 








Batteries, Dry 


Eatterie., Storage. 





Beards, Power. 


Books. 
Brackets. 


Bridle Rings. 


Cables. 


Calculagraphs. 


Coils. 


Connectors. 


Construction Materials 


Contractors 


Creosoting’. 


Distributing Fixtures. 


Condensers. 


( 


Engineers. 





~ . ¢ 


Expansion Bolts. 


Generators. 


Fuses. 


Fuse Elocks. 


Guy Clamps. 
Hangers, Cable. 
| L hi 


Harmonic Ringers. 


Automatic Telephone Systems. 


In a 


Engineer 


\rt 





100 
ASH 


“\ PRIZES 


Telephone Engineer, ' 


phone Engin eer. 
Telephone Esgineer : 


Telephone 





CLASSIFIED INDEX 





Insulators, Glass 


Joints, Wire 
Lightning Arresters 


\ Magnet Wire 


Pay Stations 


Pins 
Poles, Cedar 


Pole Changers 
Pole Seats 


Protectors 


Receivers 


@® 


Switchboards, Telephon 


Telephones 
Test Clamps 


Terminals, Cable 


Transmitters 


Wire, Copper 


Wire. Galvanized Iron 


Tele- 
Wire, Strand 


Wire, Weatherproof 
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Samuel G. McMeen Kempster B, Miller 


McMeen G& Miller 


Telephone Engineers 
Plans, Estimates, Evaluations, Reports 
Consultation Supervision 


CHICAGO 


1452-1456 Monadnock Block 
‘ SAN FRANCISCO 


333 Grant Avenue 








Samuel G. McMeen Kempster B. Miller 


McMeen & Miller 


Patent Solicitors and Patent Experts 
In connection telephone engineering practice we make a speciality 
securing electrical patents for investors, and of giving expert advice 
in patent matters. We also have facilities for marketing 
meritorious electrica ‘ 
1452-1456 Monadnock Block 
333 Grant Ave. a : ‘ 


with our 
ctrics 


CHICAGO 
SAN FRANCISCO 











Stone & Green 


Telephone Exchange Con- 
tractors and Engineers 


1361 MONADNOCK BUILDINC, CHICACO 


We do all kinds of Teiephone Engineering and Construction Work. Correspondence Invited 





. . 
Increases Toll Line Earnings 
Because every second of ‘‘excess time’’ over the regu 
of time on which the initial or n ’ 
based, is accurately recorded 
suallv lost where messag 
erted into dollars by the usé 


creasing the earnings 


The Calculagraph Makes No Clerical Errors 
Get Our Reason Why Booklets 


Calculagraph Company 


1456 Jewelers’ Buliding NEW YORK CITY 








WITH OR WITHOUT DRIP POINTS 


THE STANDARD 


BROOKFIELD 


Glass Insulators 


FOR 40 YEARS 


THE BROOKFIELD GLASS COMPANY 


MANUFACTURERS 





2 Rector Street, NEW YORK 




















Telephone Wire 


BEST BY EVERY TEST 


Indiana Steet & Wire Co. 


MUNCIE, 





INDIANA 
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Magneto Switchboards 


Made by the 


Western Electric Company 


Western Electric 
Quality Means 


Low Maintenance 


Over 10,000 Western Electric 
telephone switchboards are in use in 
the United States today. 

















N 220 COMBINED JACK ND y r , , 
SIGNAL SWITCHBOARD This We carry ready for immediate 
Pea capacity of 105 Linesand delivery acomplete line of lamp signal, 
self-restoring drop, manually restored 
drop, ringer type and cordless boards, all of the very latest 


design ‘and in all sizes from 10 lines up. 


Western Electric 
Guarantee Protects You 


Don’t fail to get prices and full information from our 
nearest house. Write today. 














are high in efficiency, compact in design, simple in construction 
and accessible throughout. Special care has been taken in the 
arrangement of the apparatus to secure rapid operating conditions. 
All these features are incorporated in our No. 1220 type of switch- 
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EASTERN CENTRAL 
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WESTERN 


board. The apparatus in this board is of standard 


WESTERN ELECTRIC QUALITY 

















REAR VIEW OF THE NO. 1220 COM 
aT | 


ED JACK AND SIGNAI 
SWITCHBOARD 


ESTERN ELECTRIC 


PACIFIC 
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A Kelloggs Swvitchboardn 
Kelloge Telephonesjn 
and a Good Linen 


@ The lineman with good tools on his belt, good climbers 
Strapped to his legs, high grade wire on the reel, sound 
cross arms and brackets, insulators that fit, and good 
poles in the ground is just as certain to do nicer, faster 
work and leave behind him better construction as he is to 
be more satisfied with himself and his company. 


@ After a few hard storms his company is better satis- 
fied too. 


@ The telephone company that tries to save money by 
buying a second-class grade of line supplies is the loser 
in the end. 


@ Isn’t this just as true on a small one-wire farm line as 
on the largest exchange systems P 


q We will send promptly to those interested our bulletin 
covering our complete line of supplies and latest price list. 
Our prices are reasonable. 


@ Our Bulletin No. 45—on rural line construction—is of 
vital interest to rural companies who are extending their 
lines; and what companies are not? 














Kellogg Switchboard & Supply Co. | «: 








CHICAGO 








BRANCH OFFICES: KANSAS CITY. 





SAN FRANCISCO. WINNIPEG, CAN. 
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[llustrating Line Guying when % 
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crossing necessary. 
Bulletin No. 45. 











Our Illustrated Bulletin No. 
17 describes our full line 
of construction materia! 
wire, brackets, braces, etc., 
and a complete line of tools 
and test sets, poles, cross 
arms, insulators. Our 
latest price list will be sent 
promptly with our supply 
bulletin on request. 





OUR BULLETINS: 





Nos. 9 and 32 describe 
Magneto Switchboards. 


No. 30 describes Farm Line 
Telephones. 

No. 38 describes Magneto 
Telephones. : : -g 

Nos. 11 and 36 describe Com- ls ef oe P AF a ( Leah) SMVPPLDA CO SAV 


mon Battery Apparatus. ns fey wer tX{ $f0.455 
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SIAPLEX 


RUBBER INSULATED 
TELEPHONE 


WIRES 


AND 


CABLES 


CHICAGO OFFICE: 
4144 Monadnock Block 























WIRES AND CABLES 


For Electrical 
Purposes 


ANY SIZE :: ANY SPECIFICAION 


SPECIAL ATTENTION 
GIVEN TO TELE- 
PHONE WIRES 


Atlantic Insulated Wire and 
Cable Company 
120 Liberty Street - - New York City 




















E. A. BUELL, President EDM. CHRISTIAN, Eng. and Gen. Mgr: 
PERCY A. SMITH, Asst, Mgr. 


NORFOLK CREOSOTING 
COMPANY 





Citizen’s Bank Building 
Norfolk, Va., U.S.A. 





A MODERN PLANT Adapted to Filling 
the Most Rigid Specifications 





Send for Descriptive Book 
Spanish or English 











Joints with Points 


THAT ARE WORTH CONSIDERING _ 


THE HARVARD 









SELF-WELDING 
WIRE JOINT : 
Get our free 

Is moisture- samples- 
proof and oot thoes. 
therefore Prove for your- 
non- self that you are 

° getting value for 
corrosive. your money. 


1 l . - wn amint 
ind lake your own I 
} 1 “— 4 1, loge +] 
as peen tested unde 


ione and found pert 


THE HARVARD ELECTRIC CO. 


W. Van Buren St., CHICAGO 


NEW YORK 
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WE ARE PRODUCERS AND 
SHIPPERS OF 


Cedar Poles 

















“From the Stump to the Line” 





VY DD DY 


We carry large stocks of 
poles at various points in 
the states of Michigan, 
Wisconsin, Minnesota, 
Idaho, Washington and 
Maine, and are in a posi- 
tion to make 
immediate 
shipment at 
lowest prices 
and freight 
rates. 


“NA ‘final Pole Co 


Successors to the Cedar Department of the 
































Pittsburg & Lake Superior Iron Company 


Escanaba, Michigan 
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300,000 


No. {0 
Cook Protectors 


at St. L , 
Is a resoldering Protector. 


16,000 Pair installed 
Has ONLY One Contact in the Circuit. 
Coils NEVER Burn Out or Short Circuit. 
Resoldering a Coil Tests it Automatically. 
Many Other Points You Should KNOW About. 


with only 19 case 





WRITE FOR BULLETIN AND PRICES 


Vo t. I, No. 5. 














SECTIONAL VIEW 














Krank 8. Gook. 


237 W. LAKE STREET - - - ° 


20-PAIR BANK No. 10 






WE ARE ORIGINATO 5S, NOT IMITATORS 


Don’t Replace Cross Arms 


Get additional pins for new toll lines with 


PEIRCE 


UNDERHANG BRACKETS 


They Bolt They Bolt 
AROUND AROUND 
the Arm the Arm 





Attached or removed in a minute 
(Ask for Bulletin No. 7) 


PEIRCE 


SPECIALTY CO. 
ELKHART, IND. 
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CHICAGO, ILL. 





The National Conduit & Cable Co. 


EXECUTIVE OFFICES 








4| Park Row, New York, N.Y. 


Manufacturers of 


Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 

For Power, Telephone and Telegraph 


PHILADELPHIA 
SAN FRANCISCO 


BOSTON CHICAGO 































FOR 


This Battery Is Built Expressly 


Telephone Service 


It’s Features 








Long Life 


Convenient Size 


APRC 


bLUB } 


BATT 


Lowest 
Polarization 


Greatest Recuper- 
ative Power 


Lightest Weight for 
Capacity 


Costs Less Per Day 
Than Any Other 


Thirty Car Loads 


per month 


“ALAND L 
TELEPH 


Is Our Output 


This Indicates 
SATISFACTION 





It’s Advantages 








Few Batteries and 
Less Renewals 


Will Fit Any Make 
of Telephone 


Best Transmission 
Service 


Will Last Longer 
Than Any Other 


A Saving in Cost 


The Only Battery 
You Can Safely 
Tie Up To 


Telephone Com- 
panies with over 
3, 000,000 sub- 
scribers use the 
Improved Blue Bell 
Battery exclusively. 


WE SHIP FRESH BATTERIES FROM FACTORY TO CUSTOMER 


— 





COMPA! 


EAS TETN CENTRAL 





STERN BLECTE 


NW 


Write Our Nearest House 


WESTERN PACIFIC ao 
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Automatic Telephone Apparatus 
DO YOU KNOW 


We are manufacturing a series 
receiv. tfor common battery service 
constructed on absolutely different 
lines from the ordinary type, the 
efficiency of which will save you 
many dollars in cost of main- 














tenance and depreciation? This is 
a fact and you will be interested in 
the following description and cuts. 








THE CONSTRUCTION— is on absolutely scientific principles and the 


efficiency is permanent, which means that a series receiver will be as 





good in twenty vears as it was the day you bought it. 


THE TRANSMISSION— is far superior in both volume and quality 
to that of any other receiver manufactured. 


NO PERMANENT MAGNET only a small electro-magnet with one 


winding and the simplest possible construction is used. 


NO INDUCTION COIL—the receiver is connected in series with the 


line and transmitter without reference to direction of flow of line 











current. This feature alone makes the series receiver worth double 


+ 


the amount of any other receiver on the market, as it simplifies the 





wiring of the telephone and eliminates a large percentage of tele- 





phone troubles. 
NO ADJUSTMENTS OR ATTENTION when you install one of these receivers you know 


that there will be no further expense to maintain it. 


AS AN OPERATOR—you must realize the merits of this receiver, and as it is adapted to 


any common battery plant we do not hesitate to impress upon you the importance of your 











giving it an immediate personal test. 


We are equipping all of our new automati on fawe with thi stv le re 


SEND YOUR ORDER TODAY 





Complete Receiver with Composition Shell and Cap, 85 Cents. 








Automatic Electric Company 


Van Buren and Morgan Streets \g \g CHICAGO, U.S.A. 
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300,000 


No. 10 
Cook Protectors 


16,000 Pair installed at St. L 
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Is a resoldering Protector. 

Has ONLY One Contact in the Circuit. 

Coils NEVER Burn Out or Short Circuit. 
Resoldering a Coil Tests it Automatically. 

Many Other Points You Should KNOW About. 
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237 W. LAKE STREET - - - - CHICAGO, ILL. 





20-PAIR BANK No. 10 











WE ARE ORIGINATORS, NOT IMITATORS 


Don’t Replace Cross Arms 


Get additional pins for new toll lines with 


PEIRCE 


UNDERHANG BRACKETS 


The National Conduit & Cable Co. 


EXECUTIVE OFFICES 




















41 Park Row, New York, N.Y. 









Manufacturers of 


Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 

For Power, Telephone and Telegraph 


They Bolt 
AROUND 
the Arm 


They Bolt 
AROUND 
the Arm 



















Attached or removed in a minute 
(Ask for Bulletin No. 7) 


PEIRCE 


SPECIALTY CO. 
ELKHART, IND. 


















BOSTON PHILADELPHIA 


SAN FRANCISCO 


CHICAGO 
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Kellogg Company's TransmitterPa 
by the U.S. Circuit Court offz 
Grosscup, Bakemn 


WE REPRODUCE THE LETTER RECEIVED FROM OUR PA 


@ An injunction and an accounting are granted against the International 
Telephone Manufacturing Company, which means that an injunction 
and accounting would lie against users of the infringing transmitter. 


@ We have advised, and now advise, our customers and the trade not 
to purchase apparatus covered by the patents upon which we have 
brought suit. This advice has been given, and is now given, in good 
faith, from friendly motives and for the protection of the trade. 


Q A particularly gratifying fact about the decision of the Court of 
Appeals is the recognition it gives to the superiority of our transmitter 
as compared with other types of transmitters on the market. Speaking 
of the Kellogg transmitter the Court in their decision say: 


Q “Its utility, its high -degree of effectiveness, its commercial success 
are unquestioned facts. The novelty of none of the claims is gain- 
said by any single prior patent or structure.” 


@ Another suit upon this same transmitter patent against another man- 
ufacturing concern will be heard soon. 





KELLOGG SWITCHBOARDAN 


CHICACOILLI| 





KANSAS CITY 


Manufacturers of H1iGH GRADE TELEPHONES AND SWITCH! 


BRANCEFE: cE 


SABRANCI 


E7 
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atent Held Valid and Infringed 
ofA ppeals (7th Circuit), Judges 
‘emnd Seaman Sitting. 
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RNEYS STATING THE EFFECT OF THIS DECISION 











JONES.ADDINGTON & AMES 
ATTORNEYS AND COUNSELORS 





CHICAGO OFFICE W CLYDE JONES ROBERT LEWIS AMES NEW YORK OFFICE 
610 FORT DEARBORN BUILDING KEENE H ADDINGTON ARTHUR B SEIBOLD 904 UNIT TATES EXPRE B " 
34 MONROE STREET 7 ner 2 RECTOR STREET 
ina EOW'N B KH TOWER eS 


TELEPHONE RANDOLPH 45 


n MARGESON “ 44862 8 
WwW" PERRY HAHN 
HARLES 4OPKi as 
RICHARD HOLLEN 


Kellogg Switchboard & Si 
225 So r 
Gentlemen: - 

We are pleased to advise you that the United Stetes Circuit 
Court of Appeals for the Seventh Circuit (Judges Grosscup, Beker end 
Seamen sitting) today rendered a unanimous decision sustaining the decree 
entered by Judge Kohlsaat in the Circuit Court in your suit egainst the 
International Telephone Manufacturing Company, holding the transmitter 
patent of the Kellogg Switchboard & Supply Company. No. 687,499, dated 
November 26, 1901, valid and infringed by defendant as to all the claims 
in suit. Nos. 1, 2, 8, 10, 11, 13, 15, 16, 17 and 18. Inasmuch as there 


~ 
. 7 


ia no appeal, the decision of the Court of Appeals is final. An injunc- 
tion and an accounting against the defendant are decreed. 
Very) truly you 
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7DAND SUPPLY COMPANY 
COILLINOIS 


RANCEFE CES 
SAGRANCISCO WINNIPEC, CANADA 








ETE EXCHANGES, INTERCOMMUNICATING TELEPHONES SUPPLIES 
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BRANCH OFFICES PHILADELPHIA 
AND WAREHOUSES: (/( SAN FRANCISCO 





NEW YORK 





JOHN A. ROEBLING’S SONS CO., ixo‘worxs: TRENTON, N. J. 


CHICAGO 
LOS ANGELES 


or, JOHN A. ROEBLING’S SONS CO. OF NEW YORK 


ROEBLING 


Copper and 
Double Galvanized 


TELEPHONE WIRE 


Galvanized Wire Strand 
for Pole Guys 
and 
Messenger Wire 


TELEPHONE CABLES 





ATLANTA 
PORTLAND, ORE 


CLEVELAND 
SEATTLE 


BOSTON 








THE CALCULAGRAPH 
IS A NECESSARY ADJUNCT 


id one that no exchange manager 








To toll line operation ar 

fford to be without. The savings effected, the in- 
1 the increased efficiency of 
perators, where the Calculagraph is used, can b 


WT nv no other 1 1< 
¢ red yn ther mean 


e in earnings possible anc 























IT MAKES NO CLERICAL ERRORS 


Get Our Reason Why Booklets 


CALCULAGRAPH COMPANY 
1456 JEWELERS BLDG,, NEW YORK CITY 














WITH OR WITHOUT DRIP POINTS 


THE STANDARD 


BROOKFIELD 


Glass Insulators 





FOR 40 YEARS 


THE BROOKFIELD GLASS COMPANY 


IMANUFACTURERS 
2 Rector Street, NEW YORK 
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WESTERN ELECTRIC SWITCHBOARDS 


are built for lasting and economical service. Their efficiency is indicated 
by the fact that more than 10,000 telephone exchanges are today 
equip;ed with them. 


The No. 1220 Magneto Switchboard illustrated here possesses new 
and practical features that make for reliable, efficient and rapid operation. 
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Front and Rear Views 
of the No. 1220 Com- 
bined Jack and Signal 
Board | aving a Capacity 
of 105 Lines and 10 
Pairs 0: Cords. 














We carry ready for immediate delivery a complete line of magneto 
and central battery switchboards, all of the latest design and in sizes 
from 10 lines up. We sell only one grade of apparatus and that is our 
“Bell” standard. 








Never fail to secure Western Electric prices 


WESTERN ELECTRIC 


COMPANY 


EASTERN CENTRAL = WESTERN PACIFIC 











Northern Electric and Manufacturing ( Ltd., Montrea 


Write Our Nearest House 
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SIMPLEX] 


| Wh 


RUBBER INSULATED 
TELEPHONE 


CABLES 


CHICAGO OFFICE: 
3344 Monadnock Block 
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WIRES AND CABLES 


For Electrical 
Purposes 


ANY SIZE : ANY SPECIFICATION 


SPECIAL ATTENTION 
GIVEN TO TELE- 
PHONE WIRES 


Atlantic Insulated Wire and 
Cable Company 
120 Liberty Street - - New York City 




















E. A. BUELL, President EDM. CHRISTIAN, Eng. and Gen, Mgr: 
PERCY A. SMITH, Asst, Mgr. 


NORFOLK CREOSOTING 
COMPANY 





Citizen’s Bank Building 
Norfolk, Va., U.S.A. 





A MODERN PLANT Adapted to Filling 
the Most Rigid Specifications 





Send for Descriptive Book 
Spanish or English 








Joints with Points 


THAT ARE WORTH CONSIDERING 


THE HARVARD 
SELF-WELDING 
WIRE JOINT 








Get our free 


Is moisture- samples- 
twist and 
proof and cut them. 


therefore Prove for your- 
" self that you are 

non ‘. getting value for 

corrosive. your money. 


and make your own joints, but if you want 
hat has been tested under tl 
tione and found perfect, writ 


THE HARVARD ELECTRIC CO. 


136 E, Liberty St. 58 W. Van Buren St. 
NEW YORK CHICAGO 
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WE ARE PRODUCERS AND 
SHIPPERS OF 


Cedar Poles 
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“From the Stump to the Line” 
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We carry large stocks of 
poles at various points in 
the states of Michigan, 
Wisconsin, Minnesota, 
Idaho, Washington and 
Maine, and are in a posi- 
tion to make 
immediate 
shipment at 
lowest prices 
and freight 
rates. 


einai Pais -.. 


Successors to the Cedar Department of the 
Pittsburg & Lake Superior Iron Company 


Escanaba, Michigan 
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Samuel G. McMeen Kempster B, Miller 


McMeen & Miller 


Telephone Engineers 
Plans, Estimates, Evaluations, Reports 
Consultation Supervision 


CHICAGO 


52-1456 Monadnock Block 
‘ SAN FRANCISCO 


14 
333 Grant Avenue 








Samuel G. McMeen Kempster B. Miller 


McMeen & Miller 


Patent Solicitors and Patent Experts 


In connection with our telephone engineering practice we make a specialty of 
securing electrical patents for investors, and of giving expert advice 
in patent matters. We also have facilities for marketing 
meritorious electrical inventions. 


1452-1456 Monadnock Block 
333 Grant Ave. > ‘ . 


CHICAGO 
SAN FRANCISCO 











Stone & Green 


(361 MONADNOCK BUILDINC, CHICACO 


We do all kinds of Telephone Engineering and Construction Work. Correspondence Invited 


Telephone Exchange Con- 
tractors and Engineers 




















Telephone Wire 
BEST BY EVERY TEST 


Indiana Steet & Wire Co. 


MUNCIE, INDIANA 
































Baird Lever Action 
Pay Stations 


PULL LEVER} 





No confusion of operators. 


Incomparable Signals. 
Sealed 


Bent coins will not clog. Steel bound cash box. 
or locked cash bag. Combination lock. 


Write for catalogue. 


Baird Manufacturing Company 


1581 Briar Place, CHICAGO: ILL. 





Bare and Insulated Wires 





BARE COPPER WIRE, 
*“O.K.”"” WEATHER PROOF WIRE, 
WEATHER PROOF IRON WIRE, 
‘*‘PARAC” RUBBER WIRE, 
DAMP PROOF OFFICE WIRE, 
ANNUNCIATOR WIRE. 








PHILLIPS INSULATED WIRE CO. 


PAWTUCKET, R. I. 




















Ghe Paragon 
Battery Box 











will save you in broken bat 


teries, broken connections and 


trouble shooting, more than five 
times its cost every year. Makes 
a nice. neat looking job, to 


F. W. PARDEE, 


46 Fifth Avenue, Chicago, III. 



































Eliminate Half the Ringing by Using 
Magneto Telephone Apparatus 


Made by the 


Western Electric Company 


Our No. 106 magneto switchboard, shown here, is for use 
where the parties on a line desire to call each other without 





signaling “‘central” or to call “‘central’’ without ringing the 
other parties. 


It has a night alarm beil, a powerful 5-bar generator, 4 cord 
circuits and may be equipped with 10 rural lines and 1 toll line 
or for 11 rural lines. 


The apparatus is compactly arranged for mounting on the 
wall, and is readily accessible for inspection and tests. 





No. 106 Magneto Switchboard 

Our No. 1317-L. push button type telephone set 

is designed for use in connection with the No. 106 switch- 
board. It possesses all the valuable features which make 
for efficiency, convenience and economy in a telephone 





set. Its high grade construction insures low maintenance 
expenses for you and efficient and satisfactory service for 
your subscribers. 


Every piece of telephone apparatus made by the 
Western Electric Company carries with it the full guar- 
antee of a Company which has over 4,000,000 of its 
telephones in successful operation, and over 10,000 
exchanges equipped with its telephone apparatus. 





No, 1317-L Magneto Wall Set Write our nearest house today for Bulletin, No. 4365. 


WESTERN ELECT - 


COMPANY 


CENTRAL WESTERN PACIFIC 
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Automatic Telephone Equipment 





Does Your Exchange Pay Dividends? 









































Our Automatic System 
\ K ] HY doesn’t it pay? Isthe reason bad management | Pas been adopted in the 
or bad equipment? More likely the latter. Aberdeen, South Dal 
“naar Moone 
Battle Creck, 
Probably the company is trying to doa 20th Beers We 
Century business with 19th Century apparatus. Billings, Mont 
Cadillac, Michi 
If that’s the case, it is spending more and earning | Ci: io 
less than it might if it had our Automatic Telephone | baton "Omo.” 
Equipment. Edmonton, Alberta 
Fall Rives. Mf 
i 1 Rapid 
This is the only really modern telephone system. | tisvs='cu! 
It produces the ideal telephone service—quick, sure and ] iti. 
secret—at half the operating expense of a manual | beste. ' 
equipment, and this service commands better rates. | Ussing. Mis 
In, Nebrask 
Ns hester Ton 
It costs a fixed price per hundred lines to enlarge Medford,” Wiseon 
the automatic exchange, instead of an increased price | Swit) Novas 
per each hundred lines, as in the manual equipment. | om: “Nebr 
Portland, Ma 
Portland, Oreg 
The automatic exchange is never outgrown; it | kisimond 1 
never has to be “scrapped” and replaced by a complete | Rivio nan 
new one, as with the manual. You just add to it as | Sis Mon! Cotornia 
you do to a sectional book case. Soi ‘Bend, ind - 
All these points bear upon the stability and value | teve=: Gig: Mieyiean! 
of your telephone securities. They mean dividends | \iWer."Si. 
to you. Wacterly. Rhode ieland 
acumen Wilmington, Delaware 











Automatic Electric Company 


Van Buren and Morgan Streets \e XZ CHICAGO, U.S.A. 
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ONE HUNDRED DOLLARS 
CASH PRIZES 


In an effort to develop a remedy for the conditions of incivility 
and discourtesy which are so common between telephone users, 
and which tend to bring adverse criticism upon all telephone ser- 
vice, Telephone Engineer offers to its readers a series of four cash 
prizes for the four best short articles or essays on telephone etiquette. 
The conditions governing the competition are as follows. The 
cash prices offered are: 


Firstprize - - $50.00 Third prize - - $15.00 
Second prize - $25.00 Fourth prize - $10.00 


Articles shall not exceed two thousand words in length, and 
may be as short as desired. 

Manuscripts should be typewritten, double-spaced and sent 
folded, not rolled. 

All manuscripts or inquiries should be addressed to “Contest 
Editor, Telephone Engineer, Monadnock Building, Chicago, Ill.” 

Receipt of manuscripts cannot be acknowledged, nor will un- 
available articles be returned. 

The contest will be closed September 1, 1909, and prize winners 
will be announced in the October number of Telephone Engineer, 
the prize winning articles being printed as soon thereafter as possible. 

Articles will be read and prizes awarded by a board of judges, 
whose personnel will be announced in Telephone Engineer. 

Telephone Engineer reserves the right to buy, at its regular 
Space rates, such articles as are deemed desirable, although not 
prize winners. 




















‘*1900” 


Bare and Insulated Wires 





DRY BATTERIES | | non. 


“O.K.”’ WEATHER PROOF WIRE, 


**1900”’ proves conclusiv ely its “PARAC” RUBBER WIRE 
SUPERIORITY for Telephone DAMP PROOF OFFICE WIRE, 


Service ANNUNCIATOR WIRE. 


A scientific investigation of the WEATHER PROOF IRON WIRE, 





The Nungesser Electric Battery Co. 


4 SALES OFFICE 


ENERAL . a ail 
128 West Jackson Boulevard, CHICAGO PAWTUCKET, R. I. 











CLEVELAND, OHIO PHILLIPS INSULATED WIRE CO. 
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ERITE has back of it an unequalled record of half a century of successful service 
under the most adverse conditions. It improves instead of deteriorating with age. 


fficiency and safety in electrical installations depend chiefly on insulation. For fifty 
years KERITE insulation has been the standard of excellence. 


Reis count. KERITE wires and cables installed half a century ago are in service 
to-day. The wonderful durability of KERITE insures the highest safety and economy, 


— tests determine the properties of an insulation only at the time they are made. They 
do not determine how well it will do its work years afterward. 
he indestructibility of KERITE and its power to resist deteriorating influences should be 
carefully considered in specifying an insulated wire or cable. 


xperience of]~others[should be useful to you. Insure your service by using 
KERITE. 


KERITE INSULATED WIRE AND CABLE COMPANY 


INCORPORATED BY W. R. BRIXEY 
Sole Manufacturer 


Hudson Terminal, 30 Church Street, NEW YORK 


Western Representative 


WATSON INSULATED WIRE CO. 
Railway Exchange, CHICAGO, ILL. 











WE ARE ORIGINATO 5S, NO! IMITATORS 


Don’t Replace Cross Arms 


Get additional pins for new toll lines with 


They Bolt 
AROUND 
the Arm 


Attached or removed in a minute 
(Ask for Bulletin No. 7) 





EXECUTIVE OFFICES 





The National Conduit & Cable Co. 








PEIRCE ' 41 Park Row, New York, N.Y. 


UNDERHANG BRACKETS 


Manufacturers of 


They Bolt 


Bare Copper Wire and Cable 
the Arm Weatherproof Wires and Cables 
Paper Insulated Cables 





PEIRCE 


SPECIALTY CO. 
ELKHART, IND, 






SAN FRANCISCO 















For Power, Telephone and Telegraph 


BOSTON PHILADELPHIA CHICAGO 
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The “Chloride Accumulator” is used by practi- A small difference in price but a large difference in quality 
cally all the Common Battery Telephone Exchanges makes Che “Chloride Accumulator” the cheap- 
throughout the United States. est many times over in the long run, 

2 Laboratory Tests on Each Day’s Product. Over 20 Years’ Experience in Battery Manufacture 
———— 
* L 
PHILADELPHIA, PA. 
New York ® oston Chicago St. Louis Cleveland Atlanta San Francisco Toronto 
] 
CLASSIFIED INDEX CLASSIFIED INDEX CLASSIFIED INDEX CLASSIFIED INDEX | 
Automatic Telephone Systems. Expansion Bolts. Insulators, Glass. Poles, Cedar. 
Automatic Electric Co Peirce Specialty Co. Brookfield Glass Co. Kellogg S RS ( 
Batteries, Dry. Puses. Joints, Wire. National I ( 
, , - base ‘ Ilarvard Electric Co y ; Sia 2 
ilies Wine © Puse Blocks. Harvard Electric Co 
estern Electri Harvard Electric C Lightning Arresters. ole Changers. 
Batteries, Storage. Generators. Cook. Frank B — & Seaste ( 
Ele Storage Battery C Kellogg Switchboard & Supply ‘ Harvar Electric Co roe 
ai 4 Western Electric Co. Magnet Wire. Pole Seats. 
Boards, Power. Guy Clamps. Kellens Switchboard & Supsly Co. C ie 
A itomatic Electrix Co Cook, Frank B. Pay Stations. Protectors. 
ae 5 er ag & Supply ‘ Hangers, Cable. rd Mfg. ( . 
festern Electric Co s 7 Western Electric C ‘ K, Frank 
Cook, Frank B. ™oe 4 Harvard Flece: 
Books. Harvard Electric Co. ane Counters. 
Electricity Magazine Corporation. Harmonic Ringers. Pins. Receivers. 
Automatic Electric Co. Harvard Electric Co Automatic Electric ( 
Brackets. Kellogg Switchboard & Supply C Peirce Specialty Co K me Queen, yo = 

Harvard Flectric Co - : Western | ( y a 

Yeirce Sx ialty ¢ 

Pei orate Switchboards, Telephone. 

Bridle Rings. Kellogg Switchhoaca & . 

Peirce Specialty Co Western Flect;: ‘ ‘ll on 

Cables. Telephones 

Atlantic Insulated Wire & Cable ¢ A tomatic |} , 

Kerite Insulate Wire & Cable (¢ K Cc ’ s ‘ 

National Conduit & Cable Co + 

Roebling’s Sons Co., John A 

aie I adiead W & ¢ ( Test Clamps 

Simplex Electrical ¢ - nD 

Western I tric C 

Calculagraphs. C ' 
Calculagraph (¢ Terminals, Cable 
Coils. 

Kellogg Switchboard & 5 ly ¢ Tools. 

Western Electric ( . 

Conduit. Transmitters. 
I 3. Camp ( : ( 
H I , OF I N ge Swit t rd & S ly ( 
Connectors. Wester ectric ( 
Cook, Frank B - Wire Annunciator. 
Harvard Electric C | ; 
Construction Materials. Ces ae at Wire, Copper. 

Harvard Electric Co , , gins ae ’ Atlant Tr ‘ = — 

Peirce Specialty Co Ma 1a Klein & 5 ms, Ul I] - a , W & Cable 

Western Electric C Gentlemer Please e me P c Nat Conduit & Cable ( 

Contractors. Kit I have been using , t ve P ted Wire ¢ 
and ink they are od - gS Sons ( John A 
McMeen & Miller : 7 : 
Stone & Green. Respectfu Jol \. B ef I ector Wire, Galvanized Iron. 
Creosoting. C.& M.V. Te <} . Val lale, I In na Steel & Wire Co 
Norfolk Creosoting Co R g Sons ( T A 
Distributing Fixtures. Use Klein Tools fo t S ‘ < , Wire, Strand. 
ostage for 65-page ‘ ‘ Steel & Wire ( 
Harvard Electric Co postags el tad gue K Phillins Insulated Wire ¢ 
Peirce Specialty Co. Roebling’s Sons Co.. Tohn A 
Condensers. R * Wire, Weatherproof. 
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@ For the limited private telephone ser- 
vice—in business offices, factories and 
residences, where the number of daily 
calls are not so great as to need aregular 
branch exchange and an operator, the 
new Intercommunicating System, manu- 
factured by the Kellogg Switchboard and 
Supply Company, is without an equal. 


There are seven 





reasons why 





this is so 





@ If you wish to know these seven reasons, ask for our Folder No. 4. 


@ If you wish to know every detail of these simple Intercommunicating 
Telephones ask for our Bulletin No. 39. 


@ If you wish a standard system promptly —order Kellogg. 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 


CHICACO, ILLINOIS 


BRANCH OFFICES : 

KANSAS CITY SAN FRANCISCO WINNIPEC, CAN. 

Manufacturers of HiGH GRADE TELEPHONES AND SWITCHBOARDS, COMPLETE EXCHANGES, 
INTERCOMMUNICATING TELEPHONES, SUPPLIES. 

















AN INTERCOMMUNICATING SYSTEM UNSURPASSEQFOI 
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@ A telephone system fitted for every class of service 


a money Saver. 
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BRANCH OFFICES ( PHILADELPHIA 
AND WAREHOUSES: ? SAN FRANCISCO 


NEW YORK 








JOHN A. ROEBLING’S SONS CO 


CHICAGO 
LOS ANGELES 


JOHN A. ROEBLING’S SONS CO. OF NEW YORK 


~DURABILITY 


is the test of true economy in the 
use of galvanized telephone wire. 


- DURABILITY depends more 
than anything else upon the quality 
of the galvanizing. 


Roebling Double Galvanized 
Telephone Wire 


is a durable wire because it is pro- 
tected by real galvanizing; given an 
extra heavy coating of the best zinc 
spelter applied by methods directed 
by the experience of more than half 
a century. 


It costs a little more than ordinary galvanized 
wire. It is worth a great deal more. 


» ano works: TRENTON, N. J. 


ATLANTA 
PORTLAND, ORE. 


CLEVELAND 
SEATTLE 


BOSTON 











THE CALCULAGRAPH 
IS A NECESSARY ADJUNCT 








To toll line operation and one that no exchange manager 
can afford to be without. The savings effected, the in- 
crease in earnings possible and the increased efficiency of 
toll operators, where the Calculagraph is used, can be 
secured by no other means, 




















IT MAKES NO CLERICAL ERRORS 
Get Our Reason Why Booklets 


CALCULAGRAPH COMPANY 
1456 JEWELERS BLDG,, NEW YORK CITY 

















WITH OR WITHOUT DRIP POINTS 


THE STANDARD 


BROOKFIELD 


Glass Insulators 


FOR 40 YEARS 


THE BROOKFIELD GLASS COMPANY 


MANUFACTURERS 


2 Rector Street, NEW YORK 





VOL. oF No. l. 
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Western Ehecir vc 
Magneto Telephones 


Possess All the Features 
That Contribute to 


GENERAL EFFICIENCY, 
RELIABILITY, 
ECONOMICAL SERVICE an? 
LOW MAINTENANCE COST. 





1 
i} 
| 
| 





inte weds oo Maintenance expense figures largely in the 
PLEASING DESIGN IS WORTHY OF NOTE. earnings of every telephone company. 


The New No. 1317 Type Telephone Set 


reduces this item to a minimum by the care- 
ful design and construction of its parts. This, 
and other distinctive features common to the 
No. 1317 Type Set should prompt its exclu- 













sive selection for magneto service. 

Examine the No. 1317 Type Set. In- 
spect every part carefully. Compare it with 
other types. You will find good reasons why 





every one endorses our claim that it is ¢4e _ Caf a 4 
— a . “Trervy = tarege ™TTERy 

best magneto telephone made. T= k&4 
pate 

A sample will be sent, express ££ ,S = eZ 


prepaid, for thirty days’ free trial 








NO. 1317 SET OPEN. 


to any responsible company. 
NOTICE ACCESSIBILITY OF ALL WORKING PARTS. 





Write Our Nearest House For Bulletin No. 4365 and Prices. 


WESTERN ELECTRIC COMPANY 


EASTERN CENTRAL Manufacturer of all WESTERN PACIFIC 
New York, Boston Chicago, Cincinnati, Telephone Apparatus St. Louis Denver, San Francisco, Seattle 
Philadelphia, Pittsburg, Indianapolis, Minneapolis used by the entire Kansas City. Dallas, s Angeles, Salt Lake City. 
Atlanta “Bell” System. Omaha 


NORTHERN ELECTRIC AND MANUFACTURING CO., Ltd... MONTREAL AND WINNIPEG 
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Samuel G. McMeen Kempster B, Miller 


McMeen G& Miller 


Telephone Engineers 
Plans, Estimates, Evaluations, Reports 
Consultation Supervision 


452-1456 Monadnock Block CHICAGO 
33 Grant Avenue ‘ SAN FRANCISCO 


Samuel G. McMeen Kempster B. Miller 


McMeen & Miller 


Patent Solicitors and Patent Experts 


In connection with our telephone engineering practice we make a specialty of 
securing electrical patents for investors, and of giving expert advice 
in patent matters. We also have facilities for marketing 
meritorious electrical inventions. 
CHICAGO 


52-1456 Monadnock Block 


14 
33 3 Grant Ave. SAN FRANCISCO 








STONE & GREEN 


Telephone Exchange Contractors and Engineers 


1361 Monadnock Bldg. 
CHICAGO 
We do all kinds of Telephone Engineering and Construction Work. 








IF YOU HAVEN’T RECEIVED IT 
ASK FOR OUR 


SPECIAL SUBSCRIPTION PROPOSITION 


It offers something worth while 


TELEPHONE ENGINEER MONADNOCK BLDG., CHICAGO 








Correspondence Invited. 






IT STANDS FOR 
QUALITY IN POLES 




















OUR YARDS 


COMPLETE STOCKS & PROMPT SHIPMENTS 


THE VALENTINE-GLARK GO. 


ERNEST L. CLARK, PRES. 


MICHIGAN AND WESTERN CEDAR POLES 


LA SALLE STREET 


COME FROM 









THE FINEST CEDAR 
POLES PRODUCED 















CHICAGO. 








@) 








@ 








Baird Lever Action 
Pay Stations 






tad 


Incomparable Signals. No confusion of operators. 
Bent coins will not clog. Steel bound cash box. Sealed 
or locked cash bag. Combination lock. 


Write for catalogue. 


Baird Manufacturing Company 


1581 Briar Place, CHICAGO: ILL. 





WHEN ON YOUR VACATION 


with nothing to do but watch the 
bobber which doesn’t bob, think 
an original thought on Telephone 
Courtesy. It may win you $50. 
You can buy a whole string of 
fish with fifty dollars. See the 
big adv. 


Address Contest Editor Telephone Engineer 
Monadnock Bldg., Chicago 














SAFO TY 


RUBBER INSULATED 
TELEPHONE WIRES and CABLES 


for Inside, Aerial, Underground 
or Submarine Service 





Paper Covered Rubber Covered 
High or Low Tension 
Light and Power Cables 


THE SAFETY INSULATED WIRE & CABLE COMPANY 
114 LIBERTY STREET, NEW YORK CITY 
BOSTON CHICAGO ATLANTA SAN FRANCISCO 
































Jury, 1909. TELEPHONE ENGINEER. 11 





WE ARE PRODUCERS AND 
SHIPPERS OF 


Cedar Poles Y 


“From the Stump to the Line” 

















\ 
PLP 


We carry large stocks of 
poles at various points in 
the states of Michigan, 
Wisconsin, Minnesota, 
Idaho, Washington and 
Maine, and are in a posi- 
tion to make 
immediate 
shipment at 
lowest prices 
and freight 
rates. 


Ly 
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Successors to the Cedar Department of the 
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Pittsburg & Lake Superior Iron Company 


Escanaba, Michigan 
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SIMPLEX| 


RUBBER INSULATED 
TELEPHONE 


WIRES 


AND 


CABLES 


CHICAGO OFFICE: 
31344 Monadnock Block 




















WIRES AND CABLES 


For Electrical 
Purposes 


ANY SIZE ANY SPECIFICATION 


SPECIAL ATTENTION 
GIVEN TO TELE- 
PHONE WIRES 


Atlantic Insulated Wire and 
Cable Company 
120 Liberty Street - - New York City 




















E. A. BUELL, President EDM. CHRISTIAN, Eng. and Gen. Mgr: 
PERCY A. SMITH, Asst, Mgr. 


NORFOLK CREOSOTING 
COMPANY 





Citizen’s Bank Building 
Norfolk, Va., U.S.A. 





A MODERN PLANT Adapted to Filling 
the Most Rigid Specifications 





Send for Descriptive Book 
Spanish or English 











“ TWIST ’EM ” 
CUT ’EM 
FILE ’EM 
TEST ’EM 


AND YOU’LL 


BUY ’EM 


HARVARD SELF-WELDING 
BEVELED EDGE WIRE JOINTS 





The joint adopted by the big Telephone, 


Telegraph and Railroad companies 
because it is Better. 


Send for free samples, any size, today. 





HARVARD ELECTRIC CoO. 


66 W. Van Buren Street 136 Liberty Street 
CHICAGO NEW YORK 
































Weslora Eheciri 


Switchhoards 


Built for economical, durable and efficient service. Quick 
operation, small power consumption, simplicity in detail and 
the elimination of complicated mechanism further characterize 
Western Electric apparatus. 


No. 9 Magnetic Signal Switchboard 


Although primarily a central battery board of 800 lines capa- 
city, can be furnished for operation on magneto lines. Can 
also be equipped and wired for magneto service only, yet so 
arranged that it can easily be cut over to central battery ser- 
vice whenever desired. 


No. 10 Lamp Signal Central Battery Switchboard 


This board has a capacity of 1600 lines and is designed so that 
additional sections muy be readily added when desired. 








No. 9 Switchboard. Single Section 


It has exceptional transmitting effi- 


ciency and is provided with line lamps and supervisory signals arranged for positive super- 
vision. Entire switchboard is small, compact, and of attractive appearance. 











No. 10 Switchboard With Distributing Frame at the Left 





Don’t fail to secure Western Electric prices. 


We have a large assort- 
ment of magneto and 
common batteryswitch- 
boards in all sizes. 
Every one embodiesthe 
latest features of tele- 
phone design and con- 
struction. 

You take no chances 
when you install a 
Western Electric 
Switchboard. Every 
one has been thorough- 
ly tested. We guaran- 
tee their performance. 
Western Electric ‘‘Bell’’ 
Type Switchboards have 


been the world’s stand- 
ard for over thirty years. 





WESTERN ELECTRIC COMPANY 


Write Our 
Nearest House . Da 


EASTERN CENTRAL 
New \ h Bostor 1 Cir 
I a, Pitt g, ] " s, Mir 


WESTERN 


} HERN FLECTRIC AND MANUFACTURING -« L1 MONTREAL 


PACIFIC 


Ang 


S 


fi 
| 
; 
' 























Over 25,000 Lines of Automatic 
Telephone Equipment Sold 
in the Last 60 Days 





New Installations 


Havana, Cuba. Calgary, Alberta, Canada ‘Branch 
Helena, Montana. Pocatello, Idaho. 
Boone, Iowa. Lethbridge, Alberta, Canada. 


Additions to Existing Automatic Plants 


Los Angeles, California 
Butte, Montana - 
Decatur, Illinois - 
Bellingham, Washington 
Granddag@pids, Mich. - 
Omaha, :Nebraska 
Sioux City, Iowa 
Oakland, California 
Columbus, Ohio - 
Portland, Oregon 
Lincoln, Nebraska 
Akron, Ohio - - 
Edmonton, Alberta, Can. 
Van Wert, Ohio - 
Aberdeen, S. D. - 
Saskatoon, Sask., Canada 


- ~ 6,000 Lines 
- - 300 
- - 500 

- - 100 

- - 1,000 

- - 800 

- - 1,000 

- - 500 

- - 1,000 

- - 1,600 

- - 200 

- - 500 

- - 500 

- - 100 

- . 100 

- - 100 





Automatic Electric Company 


Van Buren and Morgan Streets 


‘eg \g CHICAGO, U.S.A. 
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chemical problems as well. 


New York Boston 


Let The “‘Chloride Accumulator’ 
responsible for its present perfection. 


2 separate Laboratory tests on each day’s output. 
Care, skill and experience make The ‘“‘Cbhloride Accumulator’ 


THE ELECTRIC STORAGE BATTERY CO. 


Chicago 


solve your battery problems satisfactorily for you. 


what it is. 


PHILADELPHIA, PA. 


St. Louis 


Cleveland 


Atlanta 


Harder to Make Than a Telephone 


The manufacture of a Storage Battery involves not only mechanical and electrical problems, but the most exacting 


Our 21 years’ experience is 


| 1888 | 











San Francisco Toronto 














CLASSIFIED INDEX 





CLASSIFIED INDEX 








CLASSIFIED INDEX 


| CLASSIFIED INDEX 





Anchors. 
Fverst k Ar r { 
Matthews & Br ae 
Automatic Telephone Systems. 
Automatic Electric Cx 
Batteries, Dry. 
Nur Sse Battery ( 


West ern Electric Co. 

Batteries, Storage. 
Storage Battery Co 
Boards, Power. 

Automatic Electric Co 

Kellogg Switchboard & Supply C 

Western Electric Cc 


Electr 


Books. 
Electricity Magazine Corporation. 
Booths. 
( H 
Brackets. 
Electric (¢ 


Peirce Specialty ( 
Bridle Rings. 
Peirce Specialty ( 
Cables. 
isu sated hie & Cable (¢ 


liated e & Cable 





n t \ Cable ¢ 
Sons ( aN 
late Wit ( ( 
lectrical ( 
ectr Cr 


Cable ne 


" ieaanen. 
Calculagraph ( 
Coils. 
Kellogg Switcht rd & Supply ¢ 
Western Electr ( 
Conduit. 
( H. |} 
( \W 
Connectors. 


\ } t < ( 
Harvard Electric C 
Construction Materials. 
A me ' Flect: } ce 
Harvard El 
Peirce Specialt 
Western Electric ( 
Contractors. 
McMeen & Miller 





i t ( 


H Electr ( 
opeci t 4 
Condensers, 
i iat Electric Co 
\ellogg Switchboard & 5S y Ce 
Vecterr Electric Ce 
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McMeen & Mil 


Stone & Gree 


Expansion Bolts. 
Peirce Specialty Co. 


Fuses. Harmonic Ringers. 
a. Flectric Fuse ¢ Automatic Electric Co. 
Ila a Electric Co Kell Ogg Swi itchboard & Supply 
Fuse Elocks. Insulators, Glass. 
American Electric Fuse ( Brookfield Glass Co. 
Harvard Electric C Joints, Wire. 
Puse Wire. \mer n Electric Fuse ¢ 
Electric } ( Harvard Electric Co 
Elect ( Lightning Arresters. 
Generators. \merican | t Fuse ¢ 
Kellogg Switchboard & Supply ( Harvard Electric Co 
Western Electric Co. i Magnet Wire. 
Guy Anchors. Kellogg Switchboard & Supply Co. 
\ r , Paper Insulators. 
l \ N \ mn | ‘ , ( 


Hangers, Cable. 


Harvard Electric Co. 


Cx 





Brownell Booths 


Are the Best 





WRITE FOR CATALOGUE 








C. H. BROWNELL 


PERU, INDIANA 











The Aachor of Me 


Cuts show two-way 


closed and expanded. 

Larges t companies 
United States are 
Everstick Anchors suc 
fully, and thousands 
them 

Write for prices and 
scriptive booklet 


ANCHOR CO. 
St. Louis, Mo., U.S 








four-way Everstick Anct 


rit 


and 


or 


Everstick 
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s 


the 


ng 


cess 


The EVERSTICK 


A. 
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Pay Stations. 
Baird Mfg. C« 
Western Electric Co. 
Peg Counters. 


Baird Mfg. Ce 
Platinum. 
Pins. 
Harvard Electric Co 


Peirce Specialty Co 

Poles, Cedar. 
Kellogg Switchboard & Supply Co 
National Pole Co 


Part ge I t r ( 
ntir ( rk ( 
Pole Changers. 
Kellogg Switchboard & Supply Co. 
Pole Seats. 
Peirce Specialty Co 
Protectors. 
Harvard Electric Co 
Receivers. 
Automatic Electric Co 


Kellogg Switchboard & Supply Co 
Western Electric Co. 
Soldering Paste. 


Switchboards, ee 


Ke gg Switchb ard & y Co 
Western Electric (¢ 
Telephones. 
Automatic Electric ( 
Kellogg Switchboard & Supply C 


Western Electr ( 
Test Clamps. 
i Electric ( 

Peirce Specialty ( 


Terminals, Cable. 


Tools. 
Transmitters. 
ymat } ¢ +r ie 
Ke eco Swit } rde&s pply Ce 
\W ‘ rr } ‘ tri ( 


Wire Sumqneatet. 


Wire, Sennen. 


ate Wire & Cable 


Nat t ( nduit & Cable ( 

> T < te ; VW 
ngs sons ( 

Wire, Galvanized Iron. 
Steel & Wire Co 


g’s Sons ( John A 
Wire, Strand. 


~ x W 


Roeblinge’s Sons ( 


Wire, Weatherproof 
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American Electrical Works 





PHILLIPSDALE, R. I. 








GALVANIZED TELEPHONE 


* WIRE 


SIEMENS-MARTIN HIGHi STRENGTH AND 
EXTRA HIGH STRENGTH GALVANIZED STRANDS 























OF HIGHEST QUALITY 











STOCKS AT 





Phillipsdale, R. I. St. Louis, Mo. Syracuse, N. Y. Kansas City, Mo. 


Chicago, Hl. 


Dallas, Tex. Atlanta, Ga. 























QUALITY 


eh . 4 = 
There afe a great many details that have to 
be considered in making wire joints of 
quality; one of the important ones is 


COPPER 


The majority of people think that copper is copper, the 

same as a few years ago telephone men th 
n wire; but today we know 

of wires, especially compounded to m 

ed of them, such as BB, EBB, etc., s 

In making our bevel edged joints v 

Extra tough and especially annealed 

7 










yreat e‘Ticiency whicl 


0k so well and give such gr 
has made them 


THE STANDARD OF THIS COUNTRY 


Thi are in selecting just the mgnht copper and 





re, but if you want good joint 
to your dealer or direc 


HARVARD ELECTRIC CO. 


66 W. VAN BUREN 81 MPRS. 136 LIBERTY STREET 


CHICAGO NEW YORK 


































McROY 


STANDARD 
VITRIFIED CLAY 


CONDUITS 


ARE THE KIND 
THAT OTHER 
COMPANIES TRY 
TO MANUFACTURE 


McROY CLAY WORKS 


ROOKERY BLDG. 
CHICAGO, ILLINOIS 


Factory: Brazil, Ind. 
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ONE HUNDRED DOLLARS 
CASH PRIZES 


In an effort to develop a remedy for the conditions of incivility 
and discourtesy which are so common between telephone users, 
and which tend to bring adverse criticism upon all telephone ser- 
vice, Telephone Engineer offers to its readers a series of four cash 
prizes for the four best short articles or essays on telephone etiquette. 
The conditions governing the competition are as follows. The 
cash prices offered are: 


Firstprize - - $50.00 Third prize - - $15.00 
Second prize - $25.00 Fourth prize - $10.00 


Articles shall not exceed two thousand words in length, and 
may be as short as desired. 

Manuscripts should be typewritten, doubie-spaced and sent 
folded, not rolled. 

All manuscripts or inquiries should be addressed to “Contest 
Editor, Telephone Engineer, Monadnock Building, Chicago, III.” 

Receipt of manuscripts cannot be acknowledged, nor will un- 
available articles be returned. 

The contest will be closed September 1, 1909, and prize winners 
will be announced in the October number of Telephone Engineer, 
the prize winning articles being printed as soon thereafter as possible. 

Articles will be read and prizes awarded by a board of judges, 
whose personnel will be announced in Telephone Engineer. 

Telephone Engineer reserves the right to buy, at its regular 
Space rates, such articles as are deemed desirable, although not 
prize winners. 
































‘*1900”’ 


Bare and Insulated Wires 





DRY BATTERIES | | —ocome ww 


“O.K."’ WEATHER PROOF WIRE, 








ENERAL SALES OFFICE > a oT 
128 West Jackson Boulevard, CHICAGO PAWTUCKET, R. | 











A scientific investigation of the WEATHER PROOF IRON WIRE, 
**1900’’ proves conclusively its “PARAC” RUBBER WIRE. 
SUPERIORITY for Telephone DAMP PROOF OFFICE WIRE, 

Service ANNUNCIATOR WIRE 


The Nungesser Electric Battery Co. ne —_——_— 
CAEVELAMS, GENO PHILLIPS INSULATED WIRE CO. 
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GUARANTEE: THE KELLOGG TRANSMITTER IS 
THE MARKET, AND ANY PART SHOWING AN IN. 
REPAIRED OR REPLACED FREE OF CHARGE 


Every detail of the working parts of the Kellogg transmitter is designed 
to reduce loss of imparted energy, and secure responsiveness, accuracy and 








delicacy of movement. The result combines volume and purity of tone, 
with an articulation which is as natural as the voice itself. 


Summing up the results secured, which make the Kellogg transmitter 
what it is, we have: 


1. The most far-reaching transmission possible, suited for long distance 
and local connections. 


2. An instrument not affected by foreign sounds or noises in the room. 


3. An instrument which will transmit perfectly when talking into its 
mouthpiece in the lowest tones. 


4. An instrument which will not blur nor break when forcing transmis- 
sion (talking loud.) 


5. A transmitter which is proof against “packing” or becoming dead y 
from regular use. 


6. Aninstrument not affected by internal heat, its construction being 
such as to radiate heat rapidly. 


7. Minimum battery consumption. 


8. A self adjustable transmitter which is always set right for highest 
efficiency. ’ 

9. An instrument which will stand the most severe abuse without ma- 
terially affecting its talking qualities. 

10. Small number of parts, accurately made from the best material 
obtainable, reducing possible chances for trouble to a minimum. 

11. Durability and long life, obtained from careful selection of material 
used in its construction. 


12. A “perfect transmitter.” 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 








CHICAGO |Get OurPrices on POLES | 


Branch Offices: Kansas City San Francisco Winnipeg, Can. 
Manufacturers of High Grade Telephones and Switchboards. 




























TELEPHONE ENGINEER. 





— 


GUARANTEED SUPERIOR TO ANY OTHER MAKE ON 
HERENT DEFECT WITHIN FIVE YEARS WILL BE 
ON BEING RETURNED TO THE COMPANY. 
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The back view and cover. 


THREE-QUARTERS OF A MILLION IN USE TODAY 
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BRANCH OFFICES , PHILADELPHIA 
AND WAREHOUSES: SAN FRANCISCO 


NEW YORK 








CHICAGO 
LOS ANGELES 


JOHN A. ROEBLING’S SONS CO. OF NEW YORK 


DURABILITY 


is the test of true economy in the 
use of galvanized telephone wire. 


DURABILITY depends more 
than anything else upon the quality 
of the galvanizing. 


Roebling Double Galvanized 
Telephone Wire 


is a durable wire because it is pro- 
tected by real galvanizing; given an 
extra heavy coating of the best zinc 
spelter applied by methods directed 
by the experience of more than half 
a century. 


It costs a little more than ordinary galvanized 
wire. It is worth a great deal more. 


JOHN A. ROEBLING’S SONS CO., ino‘ worxs: TRENTON, N. J. 


ATLANTA 
PORTLAND, ORE 


CLEVELAND 
SEATTLE 


BOSTON 








THE CALCULAGRAPH 
IS A NECESSARY ADJUNCT 


To toll line operation and one that no exchange manager 
-cted, the in- 








can afford to be without. The savings effe 
crease in earnings possible and the increased efficiency of 
toll operators where the Calculagraph is used, can be 


secured by no other means. 




















IT MAKES NO CLERICAL ERRORS 
Get Our Reason Why Booklets 


CALCULAGRAPH COMPANY 
1456 JEWELERS BLDG,, NEW YORK CITY 

















WITH OR WITHOUT DRIP POINTS 


THE STANDARD 


BROOKFIELD 


Glass Insulators 


FOR 40 YEARS 


THE BROOKFIELD GLASS COMPANY 


MANUFACTURERS 


2 Rector Street, NEW YORK 
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ERITE has back of it an unequalled record of half a century of successful service 
under the most adverse conditions. It improves instead of deteriorating with age. 


fficiency and safety in electrical installations depend chiefly on insulation. For fifty 
years KERITE insulation has been the standard of excellence. 


Rec count. KERITE wires and cables installed half a century ago are in service 


I 


to-day. The wonderful durability of KERITE insures the highest safety and economy. 


nitial tests determine the properties of an insulation only at the time they are made. They 
do not determine how well it will do its work years afterward. 


he indestructibility of KERITE and its power to resist deteriorating influences should be 
carefully considered in specifying an insulated wire or cable. 


) Pao of others should be useful to you. Insure your service by using 





KERITE. 


KERITE INSULATED WIRE AND CABLE COMPANY 


INCORPORATED BY W. R. BRIXEY 
Sole Manufacturer 


Hudson Terminal, 30 Church Street, NEW YORK 


Western Representative 


WATSON INSULATED WIRE CO. 
Railway Exchange, CHICAGO, ILL. 




















WE ARE 


Don’t Replace Cross Arms 


Get additional pins for new toll lines with 


UNDERHANG BRACKETS 


They Bolt 
AROUND 
the Arm 


Attached or removed in a minute 






ORIGINATORS, NOT IMITATORS 





EXECUTIVE OFFICES 





The National Conduit & Cable Co. 






















6 net. SS SiN 













PEIRCE 


4i Park Row, 








Manufacturers of 





Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 

For Power, Telephone and Telegraph 


They Bolt 
AROUND 
the Arm 









(Ask for Bulletin No. 7) 


PEIRCE 


SPECIALTY CO. 
ELKHART, IND. 








BOSTON PHILADELPHIA 


SAN FRANCISCO 





New York, N.Y. 


CHICAGO 
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THE NEW No. 1317 TYPE 


Western -Eheciric 
MAGNETO TELEPHONE 


NO OUTSIDE BIND- 
ING POSTS. 


THE SWITCH HOOK 
IS COMPACT AND 
SELF-CONTAINED. 


I 


THE STANDARD 
“BELL” TYPE RE- 
CEIVER, OR THE IN- 
TERIOR BINDING 
POST TYPE, FUR- 
NISHED AS DESIRED 


} 


THECABINET ISSUB- 
STANTIALLY MADE , 


AND IS OF ATTRACT- 
IVE DESIGN. 


TWO HARD OAK 
DOWEL PINS ARE 
PLACED IN EACH ? 
SHELF AS A REIN- 
FORCEMENT. 





This is the latest and best Magneto Telephone ever developed. 
satisfactory service are guaranteed. 
Over 100,000 No. 1317 Sets have been sold in the last few months. 
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THE LARGE 3-INCH 
BRASS GONGS GIVE A 
LOUD, CLEAR TONE 


THE STANDARD 


7 “BELL” TYPE TRANS- 


MITTER HAS MAXI- 
MUM EFFICIENCY 
IT SPEAKS FOR IT- 
SELF 


SPECIAL SELF-AD- 
JUSTING LOCK 


NOTE THE FOUR 
SCREWS WHICH 
HOLD THE TRANS- 
MITTER ARM FIRM 
LY IN PLACE 





Its efficiency, reliability and 


WESTERN ELECTRIC COMPANY 


EASTERN 


New York, Boston, Chicago, 
Philadelphia, Pittsburg, Indianapolis, Minneapolis. 


Atlanta. 


Manufacturer of all 
Telephone Apparatus 
Kansas City, Dallas, 
“Bell” System. 


PACIFIC 


San Francisco, Seattle, 
Los Angeles, Salt Lake City. 


NORTHERN ELECTRIC AND MANUFACTURING CO., Ltd., MONTREAL AND WINNIPEG. 
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THE FAMOUS No. 38 
TYPE RINGER TO AD 
JUST THE GONGS WITH 


JUST A TURN WITH 
AN ORDINARY SCREW 


DRIVER ADJUSTS THE 


ALL SWITCH-HOOK 
SPRINGS HAVE PLATI 
NUM POINT CONTACTS 
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STERM ELECTS UR £: ey ete 
SOMPany COmPany 

















SCREW-DRIVER, SIM- ARMATURE NO NUTS AND ARE MOUNTED SPACI 
PLY UNFASTEN LOCK OR WRENCHES NEED VERTICALLY TO PRE PROVIDED 
NUTS AND TURN EC ED VENT DUST SETTLING FOR 
CENTRIC ON CONTACTS CONDENSERS 
= a 6 3 
o 
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THE N 48 TYPE GEN 
ERATOR IS THE MOST 
POWERFUI TELE 
PHONE GENERATOR 
MADE, AND BEING NOR 
MALLY OFF THE LINI 
CANNOT BI INJURED 
BY LIGHTNING THE 
ACT OF TURNING AND 
STOPPING THE CRANK 
AUTOMATICALLY PUTS 
THE GENERATOR ON 
AND OFF THE LINE 


THE MAGNETS ARE OF 
SPECIALLY HARDENED 











THE BATTERY 


trial. 





rTERMINAI 
NO SOLDERING NECESSARY WHEN LEADS BREAK 
ING WIRES ARE FURNISHED 


LUGS ARE ARRANGED 


W 


FI 


TH 


SCRI 


EXIBLI 
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W CONNECTIONS 
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RY 
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WRITE OUR NEAREST HOUSE TO-DAY 


We are prepared to ship by prepaid express one No. 1317 Type Magneto 
Telephone Set to every responsible Telephone Company, for thirty days’ free 
If the Telephone set is not satisfactory, it may be returned at our expense. 
Every telephone man should accept this offer. 
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Samuel G. McMeen Kempster B, Miller 


McMeen & Miller 


Telephone Engineers 
Plans, Estimates, Evaluations, Reports 
Consultation Supervision 


CHICAGO 


1452-1456 Monadnock Block 
: SAN FRANCISCO 


333 Grant Avenue 


Samuel G. McMeen Kempster B. Miller 


McMeen & Miller 


Patent Solicitors and panne Experts 


In connection with our telephone enginee ering prac ti > we make a specialty of 
securing electrical — for Hy stors, and < gly ing expert adv! 
in patent matters We al ) have fa eilit: ies for marketing 
meritorious ele ctrie al inventions. 
ze 2-1456 — ae Block CHICAGO 
yee Ave. ‘ SAN FRANCISCO 











STONE & GREEN 


Telephone Exchange Contractors and Engineers 


1361 Monadnock Bldg. 
CHICAGO 
We do all kinds of Telephone Engineering and Construction Work. 
Correspondence Invited. 




















QUALITY IN POLES 








LA SALLE 


IF YOU HAVEN’T RECEIVED IT 
ASK FOR OUR 


SPECIAL SUBSCRIPTION PROPOSITION 


It offers something worth while 


TELEPHONE ENGINEER MONADNOCK BLDG., CHICAGO 
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ITSTANDS FOR (2% 


COME FROM OUR YARDS 


COMPLETE STOCKS & PROMPT SHIPMENTS 


THE VALENTINE-GLARK Go. 


ERNEST L. CLARK, PRES. 


MICHIGAN AND WESTERN CEDAR POLES 


STREET 










THE FINEST CEDAR 
POLES PRODUCED 








CHILCAGO. 
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Baird Lever Action 
Pay Stations 


PULL LEVER®| 









EO LOE a 


No confusion of operators. 


Incomparable Signals. 
Sealed 


Bent coins will not clog. Steel bound cash box. 
or locked cash bag. Combination lock. 


Write for catalogue. 


Baird Manufacturing Company 


1581 Briar Place, CHICAGO: ILL. 





CEDAR POLES 


QUICK SHIPMENTS 
ANYWHERE IN U. S. 


MINNEAPOLIS, MINN. 








@ 


Being producers of poles, we know what poles cost. And as pole y{ 
with these costs always in mind, we sell at close prices. By pla 
specifications in our hands, we will quote sufficiently attractive figures t 
secure your order and merit continued patronage Let Us Prove It! 
MINNESOTA ONTARIO 
r 
WISCONSIN OF Yards in MaNiTOBA 


T. M. Partripce LumMBER Co. 














S$ AF H T Y 


RUBBER INSULATED 


TELEPHONE WIRES 
and CABLES 


Rubber Covered Paper Covered 
High or Low Tension 
Light and Power Cables 


THE SAFETY INSULATED WIRE & CABLE COMPANY 


114 LIBERTY STREET, NEW YORK CITY 
CHICAGO ATLANTA SAN FRANCISCO 








BOSTON 
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WE ARE PRODUCERS AND 
SHIPPERS OF 


Cedar Poles ~ 


“From the Stump to the Line” 
























¥ Lee Calle 
D TROD mm 


DD) \\ Dy 









We carry large stocks of 
poles at various points in 
the states of Michigan, 
Wisconsin, Minnesota, 
Idaho, Washington and 
Maine, and are in a posi- 
tion to make 
immediate 
shipment at 
lowest prices 
and freight 
rates. 


Ational Pole - 


Successors to the Cedar Department of the 
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Pittsburg & Lake Superior Iron Company 


Escanaba, Michigan 
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ii RUBBER INSULATED 
TELEPHONE 


SIMPLEX] 


CABLES 


CHICAGO OFFICE: 
4344 Monadnock Block 
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WIRES AND CABLES 


For Electrical 
Purposes 


ANY SIZE :: ANY SPECIFICATION 


SPECIAL ATTENTION 
GIVEN TO TELE- 
PHONE WIRES 


Atlantic Insulated Wire and 
Cable Company 


120 Liberty Street - - New York City 




















E. A. BUELL, President EDM. CHRISTIAN, Eng. and Gen. Mgr: 
PERCY A. SMITH, Asst, Mgr. 


NORFOLK CREOSOTING 
COMPANY 





Citizen’s Bank Buuding 
Norfolk, Va., U.S. A. 





A MODERN PLANT Adapted to Filling 
the Most Rigid Specifications 





Send for Descriptive Book 
Spanish or English 





PROOF OF THE PUDDING 














Mathias Klein c& Sons, 
Sta. U 20, Chicago 





























THE BEST 
UNDERGROUND CONDUIT 


since the spirit of Economy first led men to take wires down from exposed poles to put 
them under the earth. “CAMP QUALITY” — Dependability, Durability, Economy. 


The H. B. CAMP COMPANY 


MANUFA 


FLAT IRON BUILDING FULTON BUILDING THE ROOKERY 
NEW YORK PITTSBURG CHICAGO 
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Over 25,000 Lines of Automatic 
Telephone Equipment Sold 
in the Last 60 Days 





New Installations 


Havana, Cuba. Calgary, Alberta, Canada ‘Branch 
Helena, Montana. Pocatello, Idaho. 
Boone, Iowa. Lethbridge, Alberta, Canada. 


Additions to Existing Automatic Plants 


Los Angeles, California - - - 6,000 Lines 
Butte, Montana - - - - 300 
Decatur, Illinois - - - - 500 
Bellingham, Washington - - - 100 
Grand Rapids, Mich. - - - - 1,000 
Omaha, Nebraska - - - - 800 
Sioux City, lowa - - - - 1,000 
Oakland, Californja - - - - 500 
Columbus, Ohio - - - - 1,000 
Portland, Oregon - . - - 1,600 
Lincoln, Nebraska - - - - 200 
Akron, Ohio - - - - - 500 
Edmonton, Alberta, Can. - - - 500 
Van Wert, Ohio - 7 - - 100 
Aberdeen, S. D. - - - - 100 
Saskatoon, Sask., Canada - - - 100 





Automatic Electric Company 


Van Buren and Morgan Streets ‘2 \g CHICAGO, U.S.A. 






































1909. 


SEPTEMBER, 
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The Leading Storage Battery Practice of America and Europe 








and Continental Europe. 


New York Boston 


The use of The ‘‘Cbloride Accumulator 
Ask the nearest Sales Office for details. 


THE ELECTRIC STORAGE BATTERY CO. 


Chicago 


is at your command in The ‘‘Cbloride Accumulator.’’ 


Our Engineering Staff is at your command. 


PHILADELPHIA, PA. 


St. Louis Cleveland Atlanta 


The Electric Storage Battery Company interchanges data, inventions and ideas with the leading makers of England 


21 years’ experience as the largest maker supplemented by the best experience of the foreign leaders. 
’’ is nearly universal for Common Battery Telephone Exchanges. 


1888 | 
1909 





San Francisco Toronto 














CLASSIFIED INDEX 





CLASSIFIED INDEX 





CLASSIFIED INDEX | 


CLASSIFIED INDEX 





Anchors. 
Everstick Anchor ( 
Matthews & Bro., W. N 


Automatic Telephone Systems. 


Automatic Electric Co. 
Batteries, Dry. 
Nungesser Electric Battery C 
Western Electric Co. 
Batteries, Storage. 
Electric Storage Battery Co. 
Boards, Power. 
Automatic Electric Co. 
Kellogg Switchboard & Supply Co 
Western Electric Co. 
Books. 
Electricity Magazine Corporation 
Booths. 
Brownell, ¢ H 
Brackets. 
Harvard Electr Cc 
Peirce Specialty Co 
Bridle Rings. 
Peirce Specialty Co 
Cables. 
Insulated Wire & Cable Co 
nsulated Wire & Cable Co 
Conduit & Cable Co. 
ng’s Sons Co., John A 
< ate Wir \ { t 
Electrical C 
Electric ( 





Amer Ele e ( 

Coils 
Kellogg Switchboard & §S wy ( 
Wes Electric ( 

Conduit. 
Camp ¢ H. B 
McRoy Clay W 

Connectors. 
American Elect ( 
Harvard Electr Co 
Construction Materials 

American Electric Fuse ¢ 
Harvard Electric Co 
*eirce Speciaity ( 


Western Electric (¢ 
Contractors. 
Johann & Co., H. A 
Mc Meen & Miller 
Stor & Greer 
a 
Norfolk C ig Co 
Distributing Fixtures. 
(Amer n Electr Fuse (¢ 
Harvard | lectric Co 


Peirce Speciaity Co 


reoso 


Condensers. Hangers, Cable. 


Automatic Electric Co. Harvard Electric Co. 
Kellogg Switchboard & Supply Co 
Western Electric Co Harmonic Ringers. 
Automatic Electric Co. 
Engineers. Kellogg Switchboard & Supply 


Johann & Co., H. A 
McMeen & Miller 


Stone & Green. Bro 


Insulators, Glass. 
kfield Glass Co. 
Expansion Bolts. Joints, Wire. 
Co. Ay ric } ctric Fr 


Peirce Specialty i 
Here he Electric Co. 


ise ( 


Puses. 
American Electric F Lightning Arresters. 
Ilarvard Electric Co. American Electric Fuse ( 


Harvard E lectrie Co. 


Fuse Blocks. 


Ame n Electric Fuse ( Magnet Wire. 
Har Electric Co. Kellogg Switchboard & Supply 
Puse Wire. Paper Insulators. 
American Flectric Fuse C American Electric Fuse ( 
H i E.ectric ( 
Pay Stations. 
Generators. Western Electric Co. 
Kellogg Switchboard & Supply ¢ nu 
Western Electr Co. ( Piatin * 
ym Anchors. Pins. 
\ ck c r ¢ Harvard Electric Co 
Matthews & Bro., W N Peirce Specialty Co 


' 


Co 


Co. 
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RUBBER INSULATED 
TELEPHONE WIRES and CABLES 


for Inside, Aerial, Underground 
or Submarine Service 





Covered Rubber Covered 
High or Low Tension 
Light and Power Cables 


THE SAFETY INSULATED WIRE & CABLE COMPANY 
114 LIBERTY STREET, NEW YORK CITY 
CHICAGO ATLANTA SAN FRANCISCO 








BOSTON 








IF YOU HAVEN’T RECEIVED IT 
ASK FOR OUR 


SPECIAL SUBSCRIPTION ees 


ng worth whi 


MONADNOCK BLDG., 


It offers somethi 


TELEPHONE ENGINEER CHICAGO 








Poles, Cedar. 
Kellogg Swite hboard & Supply Co 
National Pe le Co. 
"tir k ( 


Pole Changers. 


Kellogg Switchboard & Supply Co 
Pole Seats. 

Peirce Specialty Co. 
Protectors. 

r E} c Fuse ¢ 

Harvard Elec Co 
Receivers. 

Automat Electric Co 

Kellogg Switchboard & Supply Co 


Nestern Electric Co. 


Soldering Paste. 
Ar n Electric | ( 


Switchboards, Telephone. 
Kellogg Switchboard & Supply 
Western Electric Co 

Telephones. 
Automatic Elect Co 
Kellogg Switchboard & Supply Co 
Western Electr Ce 


Co 


Test Clamps. 
I t se ( 
} erie ( 


Peirce Specialty ( 


Terminals, Cable. 
Elect Fuse Co 


Tools. 


Transmitters. 
Automat Fleetr ( 
Switcht rd & Supply C« 


Western Elect ( 


Wire Annunciator. 


Wire, Copper. 
I Wire & Cable 
i \ { e ( 
~ s ( ‘* Tohn A 
Wire, Galvanized Iron 
t 1 W 
~ & Wi e ( 
Ss s ( T 4 
Wire, Strand 
s Sor “n T r A 
Wire, Weatherproof 
\ ‘ T- Vi i 
Nat ( & ( 
~ \ 
SS x a 4 
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PUBLISHERS’ 
ANNOUNCEMENT 


Date of Publication 


@ Telephone Engineer is issued and mail- 
ed on the first day of each month. 


Inquiries From Subscribers 


@ Telephone Engineer invites inquiries 
from its subscribers relating to all sub- 
jects of interest—technical, financial, 
ethical or otherwise. All such inquiries 
will have prompt attention. 


Advertisers 


@ Telephone Engineer solicits your 
printed matter for its permanent cata- 
logue files. It will form a_ reference 
library for visitors to our offices and 
serve useful purposes to our mutual ad- 
vantage. 


Back Numbers 


@ Telephone Engineer cannot furnish 
back numbers. Subscribers will profit 
by preserving their copies. These early 
numbers are already in great demand. 


Books , 


@ Telephone Engineer will undertake to 
supply any technical book upon receipt 
of the retail price. In most cases this 
will also cover the prepayment to desti- 
nation. 








General 


@ Telephone Engineer wants to keep in 
close touch with its readers everywhere 
and to put them in close relationship 
with each other, serving as a clearing 
house for the interchange of up-to-the- 
minute ideas. Address all communica- 
tions to 


TELEPHONE ENGINEER 


Monadnock Bldg. CHICAGO 





QUALITY 


There afe a great many details that have to 
be considered in making wire joints of 
quality; one of the important ones is 


Ping eile 
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10ne men “he ught tl 
y we know that ther 
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evel edge 








has made them 


= = ST ANDARD OF THIS C _ N’ yi RY 


lis Care in se lecting j ist the right « per ar 
other pain : ne sath is may make the 
rifle m« » but if you want i 


ecify th 


HARVARD ELECTRIC CO. 


MPRS. 136 LIBERTY STREET 


YORE 























McROY 


STANDARD 
VITRIFIED CLAY 


ONDUITS 


ARE THE KIND 
THAT OTHER 
COMPANIES TRY 
TO MANUFACTURE 


McROY CLAY WORKS 


ROOKERY BLDG. 
CHICAGO, ILLINOIS 


Factory: Brazil, Ind. 
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TECHNICAL 
BOOKS 
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Telephone Engineer 


Monadnock Building 


Chicago. 
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JOHN A. ROEBLING’S SONS CO 


BRANCH OFFICES ; PHILADELPHIA 
AND WAREHOUSES: SAN FRANCISCO 


LOS ANGELES 


DURABILITY 


is the test of true economy in the 
use of galvanized telephone wire. 


DURABILITY depends more 
than anything else upon the quality 
of the galvanizing. 


Roebling Double Galvanized 
Telephone Wire 


is a durable wire because it is pro- 
tected by real galvanizing; given an 
extra heavy coating of the best zinc 
spe'ter applied by methods directed 
by the experience of more than half 
a century. 


It costs a little more than ordinary galvanized 
wire. It is worth a great deal more. 


» ano works: ‘TRENTON, N. J. 


ATLANTA 
PORTLAND, ORE 


CLEVELAND 
SEATTLE 


JOHN A. ROEBLING’S SONS_CO. OF7NEW. YORK 


NEW YORK 


BOSTON 














WITH OR WITHOUT DRIP POINTS 


THE STANDARD 


BROOKFIELD 


Glass Insulators 


FOR 40 YEARS 


THE BROOKFIELD GLASS COMPANY 


MANUFACTURERS 


2 Rector Street, NEW YORK 





Bare and Insulated Wires 





BARE COPPER WIRE, 
“O.K.”"” WEATHER PROOF WIRE, 
WEATHER PROOF IRON WIRE, 
‘*‘PARAC”’ RUBBER WIRE, 
DAMP PROOF OFFICE WIRE, 
ANNUNCIATOR WIRE. 








PHILLIPS INSULATED WIRE CO. 


PAWTUCKET, R. I. 




















‘*1900”’ 


DRY BATTERIES 


A scientific investigation of the 

**1900’’ proves conclusively its 

SUPERIORITY for Telephone 
Service 


The Nungesser Electric Battery Co. 
CLEVELAND, OHIO 


128 West Jackson Boulevard, CHICAGO 
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TELEPHONE DESK SET 
BLACK ENAMEL FINISH 


SEPTEMBER, 1909 





" THE SIMPLEST! 


THE MOST EFFICIENT 
AND MOST DURABLE 


TELEPHONE 


DESK 
SET 
MADE 


be A 

ape @ 

4 

) : 
ne: = ; 
. 4 - 4 : . 
| ou i “BELL” 
$ pus 


1,800,000 a QUALITY 
WesSorn Liechric Telephone Desk Sets 


in use in this country. The absence of complicated detail 
in construction makes them the most reliable and economical 
Desk Sets for every kind of SERVICE. Every responsible 
telephone company may secure a Western Electric “Bell” Grade 
Desk Set for free trial by writing our nearest house. 















WESTERN ELECTRIC — 


EASTERN CENTRAL WESTERN PACIFIC 
Vg a @Q New York Chicag Manufacturer of all St. I 
[> ao 3 Philodetohia Cincinnat Telephone Apparatus 
(=| iemeet S) Pittsbur; Indianapolis used by the entire 
\z\ TELEPHONE ] Ajanta Minneapolis ‘Bell’? System , 
ax on, ey NORTHERN ELECTRIC AND MANUFACTURING CO., Ltd 
So eet 
ATED \ 


MONTREAL AND WINNIPEG 
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ERITE has back of it an unequalled record of half a century of successful service 
under the most adverse conditions. It improves instead of deteriorating with age. 


fficiency and safety in electrical installations depend chiefly on insulation. For fifty 
years KERITE insulation has been the standard of excellence. 


Re count. KERITE wires and cables installed half a century ago are in service 
to-day. The wonderful durability of KERITE insures the highest safety and economy. 


nitial tests determine the properties of an insulation only at the time they are made. They 
do not determine how well it will do its work years afterward. 
he indestructibility of KERITE and its power to resist deteriorating influences should be 
carefully considered in specifying an insulated wire or cable. 


xperience of others should be useful to you. Insure your service by using 
KERITE. 


KERITE INSULATED WIRE AND GABLE COMPANY 


INCORPORATED BY W. R. BRIXEY 
Sole Manufacturer 


Hudson Terminal, 30 Church Street, NEW YORK 


Western Representative 


WATSON INSULATED WIRE CoO. 
Railway Exchange, CHICAGO, ILL. 
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’ 
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INSULATED WIRES AND CABLES @m 

















WE ARE ORIGINATORS, NOT IMITATORS 


Don’t Replace Cross Arms 


Get additional pins for new toll lines with 


PEIRCE. 


UNDERHANG BRACKETS 


They Bolt They Bolt 
AROUND AROUND 
the Arm . the Arm 


Attached or removed in a minute 
(Ask for Bulletin No. 7) 


PEIRCE 


SPECIALTY CO. 
ELKHART, IND. 


The National Conduit & Cable Co. 


EXECUTIVE OFFICES 











41 Park Row, New York, N.Y. 
Manufacturers of 


Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 

For Power, Telephone and Telegraph 





| BOSTON PHILADELPHIA CHICAGO 


SAN FRANCISCO 
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LEAD-COVERED 
TELEPHONE CABLE 


PAYS FOR ITSELF IN THE SAVING OF 


POLES, CROSS-ARMS AND LINE 
MATERIAL WHICH IT EFFECTS 


1909. 


Oe 


wn 


ne 4 


| pats Saat 
it Sees 








Cable Presses in the 
largest 
cable plant in the 
world, HAWTHORNE, 
14.L.., 
Capitol of the Country 





telephone 


The Electrical 











economically. 





No matter in what quantities you buy Telephone Cable, we are in a position to serve you well and 
The facilities of our telephone cable plant are unsurpassed. 


Our output this year will exceed 6000 car loads. 
Western-Electric Telephone Cable means HIGHEST QUALITY and FAIR PRICES. 


Do not fail to get our prices before placing your orders. Write our nearest house. 


WESTERN ELECTRIC COMPANY 


PHONED > EASTERN CENTRAL WESTERN PACIFIC 
£7 
\ New. York Chicago Manufacturer of all t. Louis San | 
Boston hia Cincinnati Telephone Apparatus : 
Pittsburg Indianapolis used by the entire Dallas Los Angeles 
Arlanta Minneapolis “Bell’’ System aha Salt Lake ( 
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NORTHERN ELECTRIC AND MANUFACTURING CO., Ltd. 
MONTREAL AND WINNIPEG. 
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Samuel G. McMeen Kempster B, Miller 


McMeen & Miller 


Telephone Engineers 
Plans, Estimates, Evaluations, Reports 
Consultation Supervision 


1452-1456 Monadnock Block CHICAGO 
333 Grant Avenue ; SAN FRANCISCO 


Samuel G. McMeen Kempster B. Miller 


McMeen & Miller 


Patent Solicitors and Patent Experts 


In connection with our telephone engineering practice we make a specialty of 
securing electrical patente for investors, and of giving expert advice 


in patent matters. We also have facilities for marketing 
meritorious electrical inventions. 


1452-1456 senntneet Block ; ; ; . CHICAGO 
333 Grant Ave. ‘ ; ‘ SAN FRANCISCO 








STONE & GREEN 


Telephone Exchange Contractors and Engineers 


1361 Monadnock Bldg. 
CHICAGO 


We do all kinds of Telephone Engineering and Construction Work. 
Correspondence Invited. 














@) 





IT STANDS FOR 
QUALITY IN POLES 


COME FROM OUR YARDS 
COMPLETE STOCKS & PROMPT SHIPMENTS 


THE VALENTINE-GLARK Go. 


ERNEST L. CLARK, PRES. 


MICHIGAN AND WESTERN CEDAR POLES 





Minneapolis, Minn. Pekin, Ill. Obar, N. M. 


H. A. Johann & Company 


eae eres ENGINEERS 


installers of nt and ( —— App aratus Com}, > Ex 















G 
THE FINESTCEDAR Sf 
POLES PRODUCED 








CHICAGO. 








@) 34 LA SALLE STREET 











“AMERICAN” 


Patent ENCLOSED Mica Fuses 


SAFEST AND MOST RELIABLE FUSES MADEY 





No 
Shellac 





4 424 7 


American ‘“‘Patent’’ Enclosed 
Mica Fuse 











The Fuse wire hangs loosely between 
two Mica Strips. The Strips can be 
bent or broken, but the Fuse wire 
remains intact. No matter 
how roughly the Fuse is 
handled the fuse wire 
will not become 
broken. 





EVERY FUSE CUARANTEED TO BE COOD 


AMERICAN ELECTRIC FUSE CO. 


Muskegon, Mich. New York, N. Y. 

















A Novelty in 


Telephone 
Booths 


Write for Circular 


C. H. Brownell, 


PERU, IND. 























Everstick 


The Aachor of Merit 


Cuts show two-way and 
four-way Everstick Anchors 
closed and expanded. 

Largest companies in the 





United States are using 
Everstick Anchors success 
fully, and thousands of 
them. 

Write for prices and de 
scriptive booklet. 


The EVERSTICK | 


N ANCHOR CO. 
Ste St.Louis, Mo., U.S A. = 




































SEPTEMBER, 1909 TELEPHONE ENGINEER. 













ae i 









/ 












va 








WE ARE PRODUCERS AND 
SHIPPERS OF 


Cedar Poles 


“From the Stump to the Line” 
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We carry large stocks of 
poles at various points in 
the states of Michigan, 
Wisconsin, Minnesota, 
Idaho, Washington and 
Maine, and are in a posi- 
tion to make 
immediate =e 
shipment at 
lowest prices 
aa)! and freight 
Ly | \t ae : rates. 


a 


“Na ‘fional Pole’ oy. 


Successors to the Cedar Department of the 
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Pittsburg & Lake Superior Iron Company 


Escanaba, | Michigan 
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RUBBER INSULATED 
TELEPHONE 


WIRES 


AND 


CABLES 


CHICAGO OFFICE: 
4344 Monadnock Block 











WIRES AND CABLES 


For Electrical 


ANY SIZE :: ANY SPECIFICATION 


SPECIAL ATTENTION 
GIVEN TO TELE- 
PHONE WIRES 


Atlantic Insulated Wire and 
Cable Company 
120 Liberty Street - - New York City 























E. A. BUELL, President EDM. CHRISTIAN, Eng. and Gen. Mgr: 
PERCY A. SMITH, Asst, Mgr. 


NORFOLK CREOSOTING 
COMPANY 





Citizen’s Bank Buiiding 
Norfolk, Va., U.S.A. 





A MODERN PLANT Adapted to Filling 
the Most Rigid Specifications 





Send for Descriptive Book 
Spanish or English 








>) my) For the Electrical Department of Railroad 











4 Constraction asd Maintenance 


QUALITY 


Should be the first consideration in the selection of 
tools. Poor quality is the birth of rich expense 


UTILITY 


With quality, is the foundation stone of successful 
construction and ecOnomical maintenance. 


KLEIN TOOLS 


Have gained a reputation for Quality and Utility, 
and they have recommended themselves so that now 
they are in use practically everywhere. 


IMPORTANT 


Have our catalogue on file for ready reference, and 
specify KLEIN TOOLS. 


Mathias Klein 6 Sons 


Manolacturers and Jobbers of 





Electricians’, Linemen’s 
and Construction Tools 


STATION U 20 CHICAGO, ILL. 








2 
J. 


























THE BEST 
UNDERGROUND CONDUIT 


since the spirit of Economy first led men to take wires down from exposed poles to put 
them under the earth. “CAMP QUALITY” ~ Dependability, Durability, Economy. 


The H. B. CAMP COMPANY 


FLAT IRON BUILDING FULTON BUILDING THE ROOKERY 
NEW YORK PITTSBURG CHICAGO 















































AUTOMATIC TELEPHONE 
APPARATUS 


now produced by us is the result of 


TWENTY YEARS’ DEVELOPMENT 


by this Company and its predecessors 











The best Engineers money could procure ‘some of whom 
have devoted more than fifteen years of their lives to this 
work) have perfected our telephone apparatus. 


The Most Elastic in Its Application 
The Most Efficient Service Producer 


The Most Economical to Maintain and Operate 


if you are not-satisfied with your present earnings, 
lf your patrons are dissatisfied with your service, 


Hf you want to EXTEND your present plant or build 
a NEW ONE and effect a MATERIAL SAVING 
IN COST, 


WRITE US WHAT YOU HAVE IN MIND 


We Can Help You and Will Gladly 
Discuss the Matter Fully With You 


Automatic Electric Company 
CHICAGO 
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21 Years’ Experience in Building Storage Batteries 





The Electric Storage Battery Co. has completed its twenty-first year. 


the common Battery Telephone Exchanges. 
on all raw material coming in and the second on each day’s run before it can go out. 


uantity and Quality are interdependent. 
rite the nearest Sales Office for Engineering data and suggestions. 


PHILADELPHIA, PA. 


New York Boston Chicago St. Louis Cleveland Atlanta 


{t’s a large record at the top. The ‘‘Cbloride Accumulator’’ is used exclusively by the leaders—by practically all 


The larger quantity of business permits of constant research work and the maintenance of 2 laboratory tests—one 


San Francisco Toronto 

















THE ELECTRIC STORACE BATTERY CO. |: | 

















CLASSIFIED INDEX | | CLASSIFIED INDEX | | CLASSIFIED INDEX 














CLASSIFIED INDEX 











Anchors. Condensers. Hangers, Cable. 
Everstick Anchor Cx fputometis ee ~ s Harvard Electric Co. 
Matthews & Bro., W. N. <ellogg Switchboar upply Co : 
Western Electric Co. ; Harmonic Ringers. 
Automatic Telephone Systems. Automatic Electric Co. 
Automatic Electric Co. Toh & a -—" Kellogg Switchboard & Supply Co. 
Johann = 3 
Batteries, Dry. McMeen & Miller. Insulators, Glass. 
Nungesser Electric Battery Cc Stone & Green. Brookfield Glass Co. 
Western Electric Co. 
Expansion Bolts. Joints, Wire. 
Batteries, Storage. Peirce Specialty Co. American Electric Fuse C 
Electric Storage Battery Co. Harvard Electric Co. 
Puses. 
Boards, Power. American Electric Fuse Co. Lightning Arresters. 
Automatic Electric Co. Harvard Electric Co. American Electric Fuse Co 


Kellogg Switchboard & Supply Co. 


Harvard Electric Co. 
Western Electric Co. — — 2 


Fuse Blocks. 





Book American Electric Fuse Co Magnet Wire. 
- — ; Harvard Electric Co. Kellogg Switchboard & Supply Co. 
Electricity Magazine Corporation. 
Booth Fuse Wire. _ Paper Insulators. 
Couns. American Electric Fuse Co. American Electric Fuse ¢ 
Brownell, C. H. Harvard Electric Co. Pay Stations. 
Brackets. Generators. Western Electric Co. 
Harvard Electric Co. Kello Swi we 
: : gg Switchboard & Supply Co Platinum. 
Peirce Specialty Co. Western Electric Co. “ Baker & Co 
oe eae mings. Guy Anchors. Pins. 
eirce Specialty Co. Everstick Anchor Ci Harvard Electric Co. 
Cables. Matthews & Bro., Ww N Peirce Specialty Co 
Atlantic Insulated Wire & Cable Co 
Kerite Insulated Wire & Cable Co. 
National Conduit & Cable Co. $10 REWARD 
Roebling’s Sons Co., John A. = > , : 1 
Safety Insulated Wire & Cable ( A REWARD of $10 will be paid by the undersigned for 
Simplex Electrical Co. ae Se ie apres o O. Thomas, w — 
Western Electric Co. relief ager at our excl € Ker s bscor 
August 17, 1909, with about f this comy Is 
Cable Compound. 8 in. in height, dark con np exion and black |! , I t 
American Electric Fuse Co. of age. D: esses neatly; talks boastingly, and claims to have been ; 
phone man for eighteen years We ! rstand that he was at ome 
Calculagraphs. n the employ of the New York & New ers eleph Comy 
Calculagraph (¢ Newark, N. J., and tl e has als k n the t prot 
Tennessee and South Carolin We appre t ! nfor t 
Coils. whatever nature, concerning this mar Writ t ir expe 
Kellogg Switchboard & Supply Co. Southeast Missouri Telephone Company, Charleston, M 
Western Electric Co. 
Conduit. 














Camp Co., H. B. 
McRoy Clay Works. 


aiaiiens Bare and Insulated Wires 


American Electric Fuse Co. 
Harvard Electric Co. 








Construction Materials. BARE COPPER WIRE, 
J Electric Fuse Co. “O.K."" WEATHER PROOF WIRE, 
arvard Electric Co. pin ms ; : 
Peirce Specialty Co. WEATHER PROOF IRON WIRE, 
a oe on “PARAC” RUBBER WIRE, 
2 ~ DAMP PROOF OFFICE WIRE, 
Johann & Co., H. A. aac el iia taciar ra , . 
McMeen & Miller. ANNUNCIATOR WIRE. 
Stone & Green. 
Creosoting. 


Norfolk Creosoting Co. PHILLIPS INSULATED WIRE CO. 


Distributing Fixtures. DAP e BES 
American Electric Fuse Co. PAWTUCKET, R. I. 
Harvard Electric Co. 
Peirce Specialty Co. 




















Poles, Cedar. 
Kellogg Switchboard & Supply Co. 
National Pole Co. 
Valentine-Clark Co. 
Pole Changers. 
Kellogg Switchboard & Supply Co. 


Pole Seats. 
Peirce Specialty Co. 


Protectors. 
American Electric Fuse Co. 
Harvard Electric Co. 

Receivers. 
Automatic Electric Co. 
Kellogg Switchboard & Supply Ce. 
Western Electric Co. 

Soldering Paste. 

American Electric Fuse Co 


Switchboards, Telephone. 
Kellogg Switchboard & Supply Ce. 
Western Electric Co. 

Telephones. 
Automatic Electric Co. 
Kellogg Switchboard & Supply Co. 
Western Electric Co. 
Test a 
ican El use C 
rd Electric fo 


Peirce Specialty Co 


Terminals, Cable. 
erican Electric Fuse Co. 
Tools. 
1 & Sons, Mathias. 
Transmitters. 
Automatic Electric Co. 
Kellogg Switchboard & Supply Co. 
Western Electric Co. 
Wire Annunciator. 
P ps Insulated Wire C 
Wire, Copper. 
Atlantic Insulated Wire & Cable 
-ompany. 
ial Conduit & Cable Co. 
ps Insulated Wire ( 
Roebling’s Sons Co. » John A. 








Wire, Galvanized Iron. 
erican Electrical Works. 
ana Steel & Wire Co. 
ebling’s Sons Co., John A. 
Wire, Strand. 
American Electrical Works 
Ir liana Steel & Wire C 
Phillips Insulate d Wire Co 
Roebling’s Sons Co., John A 
Wire, Brame nage 
Atlantic In ted Wire & Cable ¢ 
Kerite Insulated Wire Co 
Nati onal Conduit & Cable Co 











lips Ins ted Wire Co 
Roebh ing’s Sons Co., John A. 
Safety Insulated Wire & Cable ¢ 


Simplex Electrica! €o. 
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American Electrical Works 





PHILLIPSDALE, R. I. 























WIRE 


SIEMENS-MARTIN HIGH STRENGTH AND 
EXTRA HIGH STRENGTH GALVANIZED STRANDS 


GALVANIZED TELEPHONE 


Sf 





S, 























OF HIGHEST QUALITY 








STOCKS AT 





Phillipsdale, R. I. St. Louis, Mo. 
Dallas, Tex. Atlanta, Ga. 


Chicago, Il. 





Syracuse, N. Y. Kansas City, Mo. 























QUALITY 


There afe a great many details that have t 
be considered in making wire joints o yf 
quality; one of the important ones is 


Cos 


of wires, especially compou ided to meet 
uir f them, such as BB, E BB. etc., so it 
is V copper. In making our bevel e ed joints we u 
90% pure copper. Extra t ugh ande pasiaily 
“ach se parate width from wl uch joints are ma de bei 
articularly selected for the service require< A oF 3. 
t degree of hardness, not so hard 
1 twis ted or so soft that it will bend 
The grain must be close s 





é oof coverir 1g for you r wires, 
ght have a tearing tendency. All 
d Bevel Edged C: ypper Self 
Sl of years of experience 
f the reasons why our 
great efficiency which 
le them 


THE ST ANDARD OF THIS COUN’ rRY 
ts agp in sele« ~~ * ; 





HARVARD ELECTRIC CO. 


MPRS. 136 LIBERTY STREET 


NEW YORK 














McROY 


STANDARD 
VITRIFIED CLAY 


CONDUITS 


ARE THE KIND 
THAT OTHER 
COMPANIES TRY 
TO MANUFACTURE 


McROY CLAY WORKS 


ROOKERY BLDG. 
CHICAGO, ILLINOIS 


Factory: Brazil, Ind. 
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TECHNICAL 
BOOKS 








Telephone Engineer 


Monadnock Building 


Chicago. 
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Complete Equipment ——Reliable Apparatus 
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The Kellogg Main Factory 











4 
“ 








The Kellogg Woodworking Plant 








IF IN THE MARKET FOR POLES GET OUR PRICES 
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Kellogg Telephones * Switchboards 











Kellogg telephones and switchboards are Kellogg from box to switch-hook 
and from cabinet to jack strip. Not picked up here and there, half manu- 
factured, half bought, or fitted out with untried novelty parts or attach- 
ments that often make operation complicated and uncertain. 


Kellogg telephones are built from start to finish in our own factory. 


The Kellogg main factory contains 118,000 square feet live, used space, fit- 
ted with complete equipment for the best production of every telephone part. 


Convenient to the main building is factory No. 2, 30,000 square feet; for 
the wiring of switchboards, cabling, equipping the cabinets, assembling 
iron racks and frames, and power switchboard departments. 


The Kellogg woodworking plant occupies seven separate buildings, 
46,000 square feet; all rooms well lighted and containing every machine 
for the perfect production of telephone and switchboard boxes. 


Two warehouses, 41,000 square feet, hold the raw material and line 
supplies, arranged for quick assembling and filling of every order, large 
or small. We consider the prompt shipment of an order as important 
as the correct filling of it. 


With every facility for the best production of telephones and switch- 
boards, the reasons for the unequalled records and long life of the finished 
apparatus sold from the Kellogg plant are evident. 


If you are interested in telephones and switchboards, send for our illustrated 


bulletins. If you wish advice or information on any phase of exchange 
management, write our Engineering Department. Our long experience in 
every line of telephone and switchboard installation may be of value to you 
in determining problems of economical operating management. 





KELLOGG 
SWITCHBOARD & SUPPLY COMPANY 


CHICAGO 


KANSAS CITY SAN FRANCISCO’ WINNIPEG, CAN. 


Manufacturers of-——Complete Exchanges——Line Supplies ——Wire 
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DURABILITY 


is the test of true economy in the 
use of galvanized telephone wire. 


DURABILITY depends more 
than anything else upon the quality 
of the galvanizing. 


Roebling Double Galvanized 
Telephone Wire 


is a durable wire because it is pro- 
tected by real galvanizing; given an 
extra heavy coating of the best zinc 
spelter applied by methods directed 
by the experience of more than half 
a century. 


It costs a little more than ordinary galvanized 
wire. It is worth a great deal more. 


JOHN A. ROEBLING’S SONS C€O., tho‘ works: TRENTON, N. J. 





BRANCH OFFICES PHILADELPHIA CHICAGO CLEVELAND ATLANTA 
AND WAREHOUSES: SAN FRANCISCO LOS ANGELES SEATTLE PORTLAND, ORE 
JOHN A. ROEBLING'’S SONS CO. OF NEW YORK 
NEW YORK BOSTON 











WITH OR WITHOUT DRIP POINTS} | & A FRX KY “TF WY 


RUBBER INSULATED 


TELEPHONE WIRES 
THE STANDARD and CABLES 


Rubber Covered Paper Covered 
High or Low Tension 
Light and Power Cables 





of RO 0 KK FI E LD THE SAFETY INSULATED WIRE & CABLE COMPANY 
114 LIBERTY STREET, NEW YORK CITY 
SAN FRANCISCO 


Glass Insulators 








“*1900”’ 


DRY BATTERIES 


A scientific investigation of the 

**1900”’ proves conclusively its 

SUPERIORITY for Telephone 
Service 


The Nungesser Electric Battery Co. 
CLEVELAND, OHIO 


128 West Jackson Boulevard, CHICAGO 


FOR 40 YEARS 


THE BROOKFIELD GLASS COMPANY 


MANUFACTURERS 
2 Rector Street, NEW YORK 
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EPHONE, 
WE mid tt <e 


Oo D oer 


“BELL” Md QUALITY 


WesSorn -EkecIric 


MAGNETO SWITCHBOARDS 
ARE EXPENSE REDUCERS 


They are built for Efficient and Lasting Service. They embody the distinctive features 
which are characteristic oo WESTERN ELECTRIC TELEPHONE APPARATUS. They make for low mainte- 
nance expense. WESTERN ELECTRIC SWITCHBOARDS are operating satisfactorily and economically 
in upward of 10,000 TELEPHONE EXCHANGES THROUGHOUT THE COUNTRY. 


No. 105 SWITCHBOARD No. 106 SWITCHBOARD 


This is a manually restored drop Switchboard, This board is very popular for rural service. 
having a capacity of 150 lines. It is recom- It is made in 11 line capacity for use where the 
mended for exchange service in villages and parties desire to call each other without calling 
small towns. Additional sections may be readily central or to call central without calling the 
added when desired. other parties. 
































Elaborate Bulletins describing all our Standard Switchboards, including our 
newly designed Self-Restoring Drop Boards, will be sent on request. 


DON’T FAIL TO GET OUR BULLETINS AND PRICES. WRITE OUR NEAREST HOUSI 


WESTERN ELECTRIC COMPANY 


EASTERN CENTRAL |} WESTERN PACIFIC 


ZA LPHONE > 


Manufacturer of all 

Telephone Apparatus 
Indianapolis used by the entire 
Minneay ““Bell’’ System 


NORTHERN ELECTRIC AND MANUFACTURING CO., Ltd. 
MONTREAL AND WINNIPEG. 
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KE RIT E 


INSULATED WIRES AND CABLES 


ERITE has back of it an unequalled record of half a century of successful service 
under the most adverse conditions. It improves instead of deteriorating with age. 


fficiency and safety in electrical installations depend chiefly on insulation. For fifty 
years KERITE insulation has been the standard of excellence. 





Re count. KERITE wires and cables installed half a century ago are in service 


to-day. The wonderful durability of KERITE insures the highest safety and economy. 


nitial tests determine the properties of an insulation only at the time they are made. They 
do not determine how well it will do its work years afterward. 


he indestructibility of KERITE and its power to resist deteriorating influences should be 
carefully considered in specifying an insulated wire or cable. 


) Pag off others should be useful to you. Imsure your service by using 


KERITE. 


KERITE INSULATED WIRE AND CABLE COMPANY 


INCORPORATED BY W. R. BRIXEY 
Sole Manufacturer 


Hudson Terminal, 30 Church Street, NEW YORK 


Western Representative 


WATSON INSULATED WIRE CO. 
Railway Exchange, CHICAGO, ILL. 








WE_ARE 


ORIGINATORS, NOT IMITATORS The National Conduit & Cable Co. 


Don’t Replace Cross Arms 


Get additional pins for=new toll lines with EXECUTIVE OFFICES 











PEIRCE. 41 Park Row, New York, N.Y. 


UNDERHANG BRACKETS 


They Bolt 
AROUND 


Manufacturers of 


Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 


They Bolt 
AROUND 


Attached or removed in a minute For Power, Telephone and Telegraph 
(Ask for Bulletin No. 7) 





PEIRCE Go BOSTON PHILADELPHIA CHICAGO 


SPECIALTY CO. 


ELKHART, IND. Be ; SAN FRANCISCO 


CTOBER, 1909 TELEPHONE ENGINEER. 


This Battery Is Built Expressly 


FOR 


Telephone Service 





AND NOT ONLY BUILT but 
used wherever Efficiency and 
Low Maintenance is desired. 


OVER THIRTY CARLOADS 
A MONTH 


Are Being SHIPPED TO OUR CUSTOMERS 


f the FEATURES and ADVANTAGES 


~ “BLUE BELL” 


ARE 
Long Life Lowest 
Polarization 


Convenient 
Size Createst 
Recuperative 
p 
' Power 
Lightest 
Weight Costs less per Day 
For Capacity than any other 


deeppendieneane ipeasaianennaie 


With over 4,000 Si Improved BLUE BELI 
BATIERE ana Ht sen Tf you want to | v + 


We Ship Fresh Batteries From Factory to Customer 


WESTERN ELECTRIC COMPANY 


EASTERN CENTRAL WESTERN PACIFIC 
Manufactu of all 


ng O-< 
Telephone ‘Apparatus ( MSTe pn eLeciee 


“Bell” System \ \s COMPANY 


NORTHERN ELECTRIC AND MANUFACTURING CO., Ltd 
MONTREAL AND WINNIPEG 
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Samuel G. McMeen Kempster B, Miller Samuel G. McMeen Kempster B. Miller 
McMeen & Miller McMeen & Miller 

Telephone Engineers Patent Solicitors and Patent Experts 
Plans, Estimates, Evaluations, Reports In connection with our telephone ering practice we make a specialty of 
Consultation Supervision a uring electrical pate ; fork AEROS, a Mite ri givi as = ” 
CHICAGO meritorious electrical inventions. 
pg ss 452-1456 Monadnock Block . CHICAGO 


1452-1456 Monadnock Block 
333 Grant Avenue F 


SAN FRANCISCO 33 Grant Ave. 


SAN FRANCISCO 














Telephone Exchange Contractors and Engineers 


1361 Monadnock Bldg. 








STONE & GREEN H. A. Johann & Company 


Tea ere E NGINE E RS 
CHICAGO installers of Swit _ re See Cable Ay 
We do all kinds of Telephone Engineering and Construction Wo Construction. Undergroun 
Correspondence Invited. 


d Work 


Our ¢ 
Paaiaiiiiies hearse 




















oAS* I 
= 
eS : 
h / 
Y 


ITSTANDS FOR (2SSfa = 
QUALITY IN POLES aS 














COME FROM OUR YARDS 


COMPLETE STOCKS & PROMPT SHIPMENTS 


THE VALENTINE-GLARK Go. 


ERNEST L. CLARK, PRES. 


MICHIGAN AND WESTERN CEDAR POLES 


34 LA SALLE STREET CHICAGO. 


THE FINEST CEDAR 
POLES PRODUCED 



































@ 











THE WIRE 


c—— OF —— 





Are the Best 


Brownell Booths 














WRITE FOR CATALOCUE 


















BEST BY 





TELEPHONE 
WIRE 
EVERY TEST 
Dubbed by leading users 
Plain talk and long dis- 
tance wire because of its 


superior quality 


WRITE FOR FREE SAMPLE AND MAKE 
COMPARISON—BE CONVINCED 


Handled by Leading Supply Houses 
or Sold Direct. 








PERU, INDIANA 


C. H. BROWNELL 








Cuts show two 
four-way Everstic 


United States 





them. 


scriptive booklet. 








Indiana Steel & Wire. 


MUNCIE -INDIANA 


) ANCHOR 
s-az4 St. Louis, Mo., 














Everstick 


The Aachor of Merit 


closed and ex omen 0 
Largest companies in the 
are using 
Everstick Anchors succ 
fully, and thousan 


-way and 
ck Anchors 


>cess 
ds of 


Write for prices and de 


| | 
The EVERSTICK 


— 
U.S. A. Smee 
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WE ARE PRODUCERS AND : 
SHIPPERS OF - 


‘Cedar Poles oF 


“From the Stump to the Line” 





























\ 








| poles at various points in 
the states of Michigan, 
Wisconsin, Minnesota, 
Idaho, Washington and 
Maine, and are in a posi- | 
tion to make |, # 
immediate #%, + } 
Shipment at | See AG 


DET) NPY We) \\ Ym DM 





We carry large stocks of | 





WpPrar-e? Dial) mae 

















































e — oe ut 
lowest prices | e- 
and freight | =| 


rates. 







- 
a 


ional Pole Co. 


Successors to the Cedar Department of the 















Pittsburg & Lake Superior Iron Company 


Escanaba, Michigan 
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RUBBER INSULATED 
TELEPHONE 


WIRES 


AND 


CABLES 


CHICAGO OFFICE: 
1344 Monadnock Block 














WIRES AND CABLES 


For Electrical 
Purposes 


ANY SIZE ::. :: ANY SPECIFICATION 


SPECIAL ATTENTION 
GIVEN TO TELE- 
PHONE WIRES 


Atlantic Insulated Wire and 
Cable Company 
120 Liberty Street - - New York City 


























E. A. BUELL, President EDM. CHRISTIAN, Eng. and Gen, Mgr: 
PERCY A. SMITH, Asst, Mgr. 


NORFOLK CREOSOTING 
COMPANY 





Citizen’s Bank Building 
Norfolk, Va., U.S.A. 





A MODERN PLANT Adapted to Filling 
the Most Rigid Specifications 





Send for Descriptive Book 
Spanish or English 























MKlein Tools 


N For the Electrical Department of Railroad 
Construction and Maintenance 


_stesacal 
Should be the firs t consid the sele 
tools. Poor quality is tl th, of rich ex } 
UTILITY | 
bene quality, is the foundatior bee ne of successf | 
struction and ecOnomical mai 
i] 


KLEIN TOOLS. 


_y- os 5 ee m fo ee and Utility, 
nd they have rec of the sel ve ) that now 
t! ley are in use practic ‘ally everywhere 


IMPORTANT 


cify “KL EIN FOOLS 


Mathias Klein & Sons \ 


Manufacturers and Jobbers of ny 
Electricians’, Linemen’s 
and Construction Tools 
STATION U 20 CHICAGO, ILL. 


M<eLEW & SON 
































THE BEST 
UNDERGROUND CONDUIT 


since the spirit ot Economy first led men to take wires down from exposed poles to put 
them under the earth, “CAMP QUALITY” Dependability, Durability, Economy. 


The H. B. CAMP COMPANY 


FLAT IRON BUILDING FULTON BUILDING THE ROOKERY 
NEW YORK PITTSBURG CHICAGO 














4 




















AUTOMATIC TELEPHONE 
APPARATUS 


now produced by us is the result of 


TWENTY YEARS’ DEVELOPMENT 


by this Company and its predecessors 











The best Engineers money could procure some of whom 
have devoted more than fifteen years of their lives to this 
work) have perfected our telephone apparatus. 


The Most Elastic in Its Application 
The Most Efficient Service Producer 


The Most Economical to Maintain and Operate 


lf you are not satisfied with your present earnings, 
lf your patrons are dissatisfied with your service, 


lf you want to EXTEND your present plant or build 
a NEW ONE and effect a MATERIAL SAVING 
IN COST, 


WRITE US WHAT YOU HAVE IN MIND 


We Can Help You and Will Gladly 
Discuss the Matter Fully With You 


Automatic Electric Company 
CHICAGO 
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In Storage Batteries Buy What the Experts Buy 











g All the leaders, practically every Common Battery Telephone Exchange, uses The ‘‘Cbhloride Accumulator.’’ ) 


q@ Our engineering staff is at your command for engineering data and suggestions. This means not only the standard 
practice in America, but the best experience in Batteries from England and Continenta) Europe. We interchange 
engineering data and inventions with them. 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


New York Boston Chicago St. Louis Cleveland Atlanta San Francisco Toronto 


ee 


1888 
1909 

















CLASSIFIED INDEX | CLASSIFIED INDEX | | CLASSIFIED INDEX il CLASSIFIED INDEX 


Ammeters. Condensers. Hangers, Cable Poles, Cedar. 














Harmonic Wringers 


( 
Anchors , a 
Electrical Instruments. . Pole Changers 


Insulators, Glass 
Protectors. 


‘ eph ystems. 
Automatic Telephone Syste Engineers 


Joints, Wire 
Batteries, Dry. jhaey- Receivers 


Lightning Arresters 





FPuses 
Batteries, Storage 
4 Soldering Paste 
Magnet Wire 
. Fuse Blocks 
Boards, Power Switchboards, Telephone 
I t Paper Insulators 
Fuse Wire. Patent Solicitors Telephones 
Books 
Pay Stations 
: Generators. 7 
Booths 
( Platinum Test Clamps 
Brackets. Guy Anchors. 
‘ ( k A ( Pins Terminals, Cable 
Cables. 
Tools. 
: - Ds Telephone Engineer Solicitor of Patents Transmitters 
Saf it \ o “+ =«e ™ 
ty Electrical ¢ Dawid Ss. Piulfish 
Cable Compound. : : Voltmeters. 


} t I ( 


Thirteen Year a Telephone Engineer } e Year S One f Patent 
1460 Monadnock Block, Chicago, III. Wire Annunciator 


Wire, Copper 


Calculagraphs. 





Coils. 








via  DAFCTyY 
4 Wire, Copper Clad 


ber ages RUBBER INSULATED 
, TELEPHONE WIRES and CABLES Wire, Galvanized Iron 
for Inside, Aerial, Underground 


Construction Materials. 
I t or Submarine Service 





\ n t ( Wire, Strand 








Paper Covered Rubber Covered 
Contractors. High or Low Tension 
n & ¢ { Light and Power Cables 
{cMeen & M 
s & G 


iat. THE SAFETY INSULATED WIRE & CABLE COMPANY ie fecwinand Wire BCs 
Norfolk Creosoting ( 114 LIBERTY STREET, NEW YORK CITY 
Distributing Pixtures. BOSTON CHICAGO ATLANTA SAN FRANCISCO 


America Flectric Fuse ( 
lar r Flect ( 
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American Electrical Works 


PHILLIPSDALE, R. I. 











GALVANIZED TELEPHONE | 


4)WiREK 4 


SIEMENS-MARTIN HIGH STRENGTH AND 
EXTRA HIGH STRENGTH GALVANIZED STRANDS 


OF HIGHEST QUALITY 












































STOCKS AT 





Phillipsdale, R. I. St. Louis, Mo. Syracuse, N. Y. Kansas City, Mo. 
Chicago, Ill. Dallas, Tex. Atlanta, Ga. 























“AMERICAN” 


Patent ENCLOSED Mica Fuses 


SAFEST AND MOST RELIABLE FUSES MADE 


American ‘“‘Patent’’ Enclosed 
Mica Fuse 














The Fuse wire hangs loosely between 
two Mica Strips. The Strips can be 
bent or broken, but the Fuse wire 
remains intact. No matter 
how roughly the Fuse is 


McRoy Conduits de 











broken. 
The Rookery :: EVERY FUSE GUARANTEED TO BE COOD 
SK Chicago of, | || AMERICAN ELECTRIC FUSE CO. 
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Cc. O. BAKER, Pres. 





BAKER 


N. Y. Office: 30 Church St. 








Platinum 


Platinum Wire, Sheet, Foil, Platinum Rivets and 
Contacts. Special forms made to specifications. 


All of “Baker” Quality 


Platinum Scrap Purchased 


Write for Catalogue 


& CO., Inc. 


C. W. BAKER, Vice-Pres. 





NEWARK, N. J. 




















Advertisers 


i T ] 71 ’ a 7 
erie pnone Engi le ¢ 
printed matter I Ss perl . 
Log ut ¢ | il Io eterence 
LLOTa a 
SCT Vé ( ( { 
+ 1 
\ de 


Back ener 
¢ Telephone Engineer cannot furnish 


back numbers. Subscribers will profit 

, 4 " -- . * ye" Ta" . 71% 

serving their cop. hese earl 
numbers are already in great demand 


Books 


@ Telephone Engineer will undertake to 
supply any technic 
of the retail price. In most cases this 
will also cover the prepayment to desti 
nation 


TELEPHONE ENGINEER 


Monadnock Bldg. CHICAGO 


] L nan + $74 
al book upon receipt 














Are You ina Rut! 


Do you continue to use old type material just becau 
it was good enough five years ago? 


Send for free samples of the 


Harvard Bevel Edge Wire Joints 


Self WWVelacinye 





=e) 


nes 








and compare them with what you have been using from 
the standpoints of price, efficiency, or durability, and 
you will specify bevel edge joints in your next order: 


Other Jo hen J Harvard J Harvard Joint 
“4 tw Bef re tw ting After tw + 











Harvard Electric Company 


525 W. Van Buren St. 136 Liberty Street 
CHICAGO NEW YORK 
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The Lineman and the Kellogg Telep ho 














KELLOGG TELEPHONES TRANSFORM TROUB 








STANDARD KELLOGG MAGNETO 
TELEPHONE 


KELLOGG SWITCHBOARD & SUPPLY CO. 








Joseph’s Mills, Tyler Co., W. Va. 
February 23, 1909. 


Kellogg Switchboard & Supply Co., 
Chicago, Illinois. 


Gentlemen: 

I wish to express my kindest regards in 

behalf of the 5 Kellogg telephones, ordered Jan. 
6th, 1909. I without hesitancy will say they are 
the best telephones that ever entered this sec- 
tion of West Virginia, and have received more 
comments from the public in general. The tick 
of a watch was distinctly heard a distance of 58 
miles and 13 miles of that distance was ground- 
ed circuit in bad condition, and the remainder 
metallic through two switchboards. I have been 
in the telephone field for the past fifteen years 
and they are superior to all makes of telephones 
that I have ever seen. I do not think they can 
be over-estimated, as they stand faultless and 
without question. 
"xs So please find remittance for $ 
for more telephones, and I shall 
make it my utmost effort to introduce the Kel- 
logg apparatus throughout this section of the 
country. ‘ 

Wishing the Kellogg Switchboard & Supply 
Co. the greatest success possible, 

Yours very truly, 








CHAS. SMITH, Mgr. 
NORTH BEND & SOUTHERN 
TELEPHONE Co. 








KANSAS CITY 


CHICAGO 
SAN FRANCISCO WINNIPEG, CANADA 


OUR BULLETINS MAILED PROMPTLY ON REQUEST 
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2p hone Typify the Growing Exchange 
RO|UBLEMEN INTO CONTRUCTION GANGS 











36 
aS 











HE letter on the 
Opposite page is 
only one of the 
many we receive 
constantly from 
enthusiastic cus- 
tomers throughout 
the country. 








The appearance of 
Kellogg Switchboards 
and Kellogg Telephones 
indicates a constantly 
growing number of new 
lines and satisfied sub- 








scribers. y 
tf 
uf 
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MANUFACTURERS OF sf 
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JOHN A. ROEBLING’S SONS CO 


BRANCH OFFICES 
AND WAREHOUSES: 


( PHILADELPHIA 
? SAN FRANCISCO 


CHICAGO 


NEW YORK 


sy AND WORKS: 


LOS ANGELES 
JOHN A. ROEBLING’S SONS CO.” OF NEWYORK 


DURABILITY 


is the test of true economy in the 
use of galvanized telephone wire. 


DURABILITY depends more 
than anything else upon the quality 
of the galvanizing. 


Roebling Double Galvanized 
Telephone Wire 


is a durable wire because it is pro- 
tected by real galvanizing; given an 
extra heavy coating of the best zinc 
spelter applied by methods directed 
by the experience of more than half 
a century. 


It costs a littke more than ordinary galvanized 
It is worth a great deal more. 


TRENTON, N. J. 


ATLANTA 
PORTLAND, ORE 


wire. 


MAIN OFFICE 


CLEVELAND 
SEATTLE 


BOSTON 














WITH OR WITHOUT DRIP POINTS 


Bare and Insulated Wires 





THE STANDARD 


BROOKFIELD 





BARE COPPER WIRE, 
“O.K.’’ WEATHER PROOF WIRE, 
WEATHER PROOF IRON WIRE, 
‘“‘PARAC” RUBBER WIRE, 
DAMP PROOF OFFICE WIRE, 
ANNUNCIATOR WIRE. 


—+f 





PHILLIPS INSULATED WIRE CO. 


PAWTUCKET, R. I. 

















Glass Insulators 





FOR 40 YEARS 


THE BROOKFIELD GLASS COMPANY 


MANUFACTURERS 


2 Rector Street, NEW YORK 

















“1900” 


DRY BATTERIES 


A scientific investigation of the 
**1900’’ proves conclusively its 
SUPERIORITY for Telephone 


Service 


The Nungesser Electric Battery Co. 
CLEVELAND, OHIO 


128 West Jackson 





Boulevard, CHICAGO 
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KERIT E 


INSULATED WIRES AND CABLES 


ERITE has back of it an unequalled record of half a century of successful service 
under the most adverse conditions. It improves instead of deteriorating with age. 





fficiency and safety in electrical installations depend chiefly on insulation. For fifty 
years KERITE insulation has been the standard of excellence. 


esults count. KERITE wires and cables installed half a century ago are in service 
to-day. The wonderful durability of KERITE insures the highest safety and economy, 


nitial tests determine the properties of an insulation only at the time they are made. They 
do not determine how well it will do its work years afterward. 


he indestructibility of KERITE and its power to resist deteriorating influences should be 
carefully considered in specifying an insulated wire or cable. 


Bo xern of others should be useful to you. Insure your service by using 






KERITE. 
KERITE INSULATED WIRE AND GABLE COMPANY 


, Western Representativ 
A) WATSON INSULATED WIRE CO. 
Railway Exchange, CHICAGO, ILL. 


. & Hudson Terminal, 30 Church Street, NEW YORK 





\ 











THE SENSATION OF THE SEASON 





Y Pocket Ammeters and Voltmeters with INDESTRUCTIBLE METAL DIALS more accurate than 
other makes with hand drawn scales. 
Permanent magnet type, indicates polarity as well as curr Guaranteed for e year 


A SUPERIOR METER AT THE PRICE OF A POOR ONE 
LOOK FOR THIS $ ~ Ihe Trade Mark of 
DESIGN FAMPCLCES ‘Superior Quality 


POW PLE CERICAL INST RUNIEN'T WORKS 




















Lock Box 471 PENACOOK, NEW HAMPSHIRE 
A Novelty in F ti k \ 
VETS LICK PP 
Telephone a Sew 
Booths aR i 
Write for Circular L Vrite | 
) ie 
ad | The EVERSTICK 
C. H. Brownell, A ANCHOR CO. 4 
PERU, IND. &. Oe, St.Louis, Mo., U.S A er _ 
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MAXIMUM 


Wesseora 


MAGNETO TELEPHONES 


OVER 6,000,000 WESTERN 


IN USE 

















































Our new No. 1317 type magneto 
telephones can be depended upon to render 
the most efficient service under the most 
exacting conditions and at the minimum of 
maintenance expense. 


WHY EXPERIMENT? 


There is a reason in every detail of the 
No. 1317 type telephone why it should be 
specified for every kind of magneto service 
either on short 
local lines or long 
farmers’ lines. 








No. 1317 SET CLOSED 








Every responsible telephone company may secure 
one for thirty days’ free trial. Write our nearest house, 
state the condition of service to be met and we will send 
you by prepaid express a telephone which you may 
examine and test as you see fit. A personal examination 


of these sets at our expense will show you why Western 





Electric telephones are the standard of the world. 
No. 1317 SET OPEN 
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EFFICIENCY 


Esecsric 


CENTRAL BATTERY TELEPHONES 





ELECTRIC TELEPHONES 


TODAY 





Western Electric tele- 


phones have made possi- 
ble the efficient local and 
long distance telephone 


service of the world. 











They are the development of the 
ee orgs : No. 1293-A 
foremost Telephone Engineers. RESIDENCE 


THE HIGH QUALITY 


of Western Electric telelephones alone accounts for the fact that 

upwards of 6,000,000 of them are tobe found in service throughout the 
world. For every scheme of practical telephone service there is a Western Electric 
“Bell” grade telephone which will give the maximum efficiency and at the 
lowest possible maintenance expense. 

On the quality of your apparatus depends the dividend earning power of your system. 

Western Electric telephones reduce operating expenses. Write our nearest house for Bulletin 

No. 4364. It describes our standard sets fully. 


“ WESTERN ELECTRIC COMPANY 


Write Our 
Nearest House 





No. 1294-A 
BUSINESS SET 
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Samuel G. McMeen Kempster B, Miller 


McMeen & Miller 


Telephone Engineers 
Plans, Estimates, Evaluations, Reports 
Consultation Supervision 


1452-1456 Monadnock _ ‘ ‘ ‘ . CHICAGO 
333 Grant Avenue ‘ “ . ‘ SAN FRANCISCO 


Samuel G. McMeen Kempster B. Miller 


McMeen & Miller 


Patent Solicitors and Patent Experts 


In co poms oe oy with our telephone engineering practice we make a sp ped of 


ele wg ents pee ios asters, and of giving expert adv 
.~ +4 atent matte = » hav $.- cilities An 9 marketing 
m erit rio = etries as ies entio 


1452-1456 aaa Block . . > ‘ CHICAGO 
333 Grant Ave. . " SAN FRANCISCO 








STONE & GREEN 


Telephone Exchange Contractors and Engineers 


1361 Monadnock Bldg. 


CHICAGO 
We do all kinds of Telephone Engineering and Construction Work. 











Minneapolis, Minn. Pekin, lil. Obar, N. M. 


H. A. Johann & Company 


TELE ONE: ENGINEERS 
installers of ea any rds and Cz _— Apparatus. Com Exchange 
Constructio Undergr id Wo rk i ; Our S; ty. 


Socininiiienen ie wens 








Correspondence Invited. 








IT STANDS FOR 
QUALITY IN POLES 





THE FINEST CEDAR 
POLES PRODUCED 


COME FROM OUR YARDS 


COMPLETE STOCKS & PROMPT SHIPMENTS 


THE VALENTINE-GLARK Go. 


ERNEST L. CLARK, PRES. 


MICHIGAN AND WESTERN CEDAR POLES 


34 LA SALLE STREET 





CHICAGO. 








THE WIRE 
a= OF == 


QUALITY § 



























TELEPHONE 
WIRE 
BEST BY EVERY TEST 
Dubbed by leading users 
Plain talk and long dis- 
tance wire because of its 

superior quality 


WRITE FOR FREE SAMPLE AND MAKE 
COMPARISON—BE CONVINCED 


Handled by Leading Supply Houses 
or Sold Direct. 












Indiana Steel & Wire@ 


MUNCIE-INDIANA 

















The National Conduit & Cable Co. 


EXECUTIVE OFFICES 








41 Park Row, New York, N.Y. 


Manufacturers of 


Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 

For Power, Telephone and Telegraph 


PHILADELPHIA 
SAN FRANCISCO 


BOSTON CHICAGO 













TELEPHONE ENGINEER. 


ni $i 1574 


NOVEMBER, 











THE BEST 
UNDERGROUND CONDUIT 


since the spirit of Economy first led men to take wires down from exposed poles to put 
them under the earth. “CAMP QUALITY” = Dependability, Durability, Economy. 


The H. B. CAMP COMPANY 











MANUFACTURERS OF VITRII 
FLAT IRON BUILDING FULTON BUILDING THE ROOKERY 
NEW YORK PITTSBURG CHICAGO 





< J 
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WE ARE PRODUCERS AND 
SHIPPERS OF 








Cedar Poles » 














We carry large stocks of 
poles at various points in 
the states of Michigan, 
Wisconsin, Minnesota, 
Idaho, Washington and 
Maine, and are in a posi- 


“From the Stump to the Line” 


tion to make 











t 


Escanaba, 





iona 


immediate 
‘shipment at 
lowest prices 
and freight 


 —_ 














| Pole’ Co. 


Successors to the Cedar Department of the 
Pittsburg & Lake Superior Iron Company 





\E 







= 


‘ = 
= 




































/ 
We Ste 
a4 y 
ee Wh oe, 






Michigan 


























Cae 
Hii] RUBBER INSULATED 


TELEPHONE 


CABLES 


CHICAGO OFFICE: 
1344 Monadnock Block 


























3CUELL, President EDM. CHRISTIAN, Eng. and Ge 
PERCY A. SMITH, Asst, Mgr. 
Sitcnestnentinenemndimll 


NORFOLK CREOSOTING 


COMPANY 


Citizen’s Bank Building 
Norfolk, Va., U.S.A. 





A MODERN PLANT Adapted to Filling 
the Most Rigid Specifications 





Send for Descriptive Book 


Spanish or English 

















| ANY SIZE 


SPECIAL ATTENTION 


120 Liberty Street 


— 
| WIRES AND CABLES 


For Electrical 
Purposes 





GIVEN TO TELE- 
PHONE WIRES 


Atlantic Insulated Wire and 


Cable Company 





ANY SPECIFICATION 


New York City 











“iKlein 


in For the Electrical Department of Railroad 





Wit 





be the first « 


STATION U 20 


Construction and Maintenance 


QUALITY 


UTILITY 


KLEIN TOOLS 


ee 
fy KLEIN TOOLS 


| | 
Mathias Klein & Sons \ 


Manulfaciurers and Jobbers of 
Electricians’, Linemen’s 
and Construction Tools 


IMPORTANT 





D 


CHICAGO, ILL. 





, ety 


= 















































AUTOMATIC TELEPHONE 
APPARATUS 


now produced by us is the result of 


TWENTY YEARS’ DEVELOPMENT 


by this Company and its predecessors 








The best Engineers money could procure (some of whom 
have devoted more than fifteen years of their lives to this 
work) have perfected our telephone apparatus. 


The Most Elastic in Its Application 
The Most Efficient Service Producer 


The Most Economical to Maintain and Operate 


lf you are not satisfied with your present earnings, 
lf your patrons are dissatisfied with your service, 


if you want to EXTEND your present plant or build 
a NEW ONE and effect a MATERIAL SAVING 
IN COST, 


WRITE US WHAT YOU HAVE IN MIND 


We Can Help You and Will Gladly 
Discuss the Matter Fully With You 


Automatic Electric Company 
CHICAGO 
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New York Boston Chicago 





PHILADELPHIA, PA. 


St. Louis Cleveland Atlanta 


the “Chloride Hccumulator” 


If it wasn’t the best for Common Battery Telephone service it 
would not be so overwhelmingly adopted by all the leaders 


BUY WHAT THE EXPERTS BUY 


THE ELECTRIC STORAGE BATTERYCO. 


1888 
1909 





San Francisco Toronto 














CLASSIFIED INDEX 


CLASSIFIED INDEX | 








CLASSIFIED INDEX | | CLASSIFIED INDEX 





Ammeters. 


Anchors. 


Automatic Telephone Systems. 


Batteries, Dry. 


Batteries, Storage. 


Boards, Power. 


Western Electric | 
Books. 


Booths. 
Brackets. 


Cables. 


Cable Compound. 
I se ( 


Calculagraphs. 


Coils. 


Conduit. 


y ( W 


Connectors. 
Ame an | t I e ( 


d | ( 


Construction Materials. 


Western I ‘ ( 
Contractors. 
J inn & ¢ I \ 
Mi Me om & { . 
Stone & Gr 
Creosoting. 
N rf lk ¢ eos g ( 


Distributing Fixtures. 
American Elect: Fuse ( 


Harvard Electr ( 








Condensers. _ Hangers, Cable. 


( Harmonic Wringers. 


Electrical Instruments. nr & Ss 
: Insulation, Composition. 
Engineers. 
x { I 4 Insulators, Glass. 


Joints, Wire. 
Fuses. 
Lightning Arresters. 


Fuse Blocks 


Magnet Wire. 


Fuse Wire. Paper Insulators. 


Patent Solicitors. 
Generators. . 


Pay Stations. 


Guy Anchors 
‘ ( Platinum. 





TELEPHONE PATENTS 


DAVID S. HULFISH 


1460 Monadnock Block. Chicago, Illinois 














Sea rec tT Y 


RUBBER INSULATED 
TELEPHONE WIRES and CABLES 
for Inside, Aerial, Underground 

or Submarine Service 





Paper Covered Rubber Covered 
High or Low Tension 
Light and Power Cables 








THE SAFETY INSULATED WIRE & CABLE COMPANY 
114 LIBERTY STREET, NEW YORK CITY 
BOSTON CHICAGO 


ATLANTA SAN FRANCISCO 








Pins. 


Poles, Cedar 


Pole Changers 


Protectors. 


Receivers 


Soldering Paste 


Switchboards, Telephone. 


Telephones 


Test Clamps 


Terminals, Cable. 
Tools. 


Transmitters. 


Voltmeters 


Wire Annunciator 


Wire, Copper. 


Wire, Copper Clad. 
Wire, Galvanized Iron 
\ 


Wire, Strand. 


Wire, Weatherproof. 
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American Electrical Works 


PHILLIPSDALE, R. I. 











GALVANIZED TELEPHONE | 


4WIRK 4 


SIEMENS-MARTIN HIGH STRENGTH AND 
EXTRA HIGH STRENGTH GALVANIZED STRANDS 
































OF HIGHEST QUALITY 














STOCKS AT 





Phillipsdale, R. I. St. Louis, Mo. Syracuse, N. Y. Kansas City, Mo. 
Chicago, Il. Dallas, Tex. Atlanta, Ga. 























“AMERICAN” 


Patent ENCLOSED Mica Fuses 


SAV EST AND MOST RELIABLE FUSES MADE 


No Af No 
Shellac =] fi js Glue 


American ‘“‘Patent’’ Enclosed 
Mica Fuse 











The Fuse wire hangs loosely between 
two Mica Strips. The Strips can be 
bent or broken, but the Fuse wire 
remains intact. No matter 
how roughly the Fuse is 


McRoy Conduits — 


broken. 








The Rookery :: EVERY FUSE CUARANTEED TO BE COOD 
Sf, Chicago of, AMERICAN ELECTRIC FUSE CO. 
Muskegon, Mich. New York, N. Y. 
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Cc. O. BAKER, Pres. C. W. BAKER, Vice-Pres. 


Platinum 


Platinum Wire, Sheet, Foil, Platinum Rivets and 
Contacts. Special forms made to specifications. 


All of “Baker” Quality 


Platinum Scrap Purchased 








Write for Catalogue 


BAKER & CO., Inc. 


N. Y. Office: 30 Church St. NEWARK, N. J. 
































Advertisers 
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of the retail price. In most cases this wi vith them. An d the hg Ss no higher, Think « 
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will also cover the prepayment to desti 
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TELEPHONE ENGINEER Harvard Electric Company 


MANUFACTURERS 


Monadnock Bldg. CHICAGO 525 W. Van Buren St. 136 Liberty Street 
CHICAGO NEW YORK 
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KE RIT EH 


INSULATED WIRES AND CABLES 





ERITE has back of it an unequalled record of half a century of successful service 


under the most adverse conditions. 
fficiency and safety in electrical installations depend chiefly on insulation. 


It improves instead of deteriorating with age. 


For fifty 


years KERITE insulation has been the standard of excellence. 


= count. KERITE wires and cables installed half a century ago are in service 
to-day. The wonderful durability of KERITE insures the highest safety and economy. 


nitial tests determine the properties of an insulation only at the time they are made. They 
do not determine how well it will do its work years afterward. 


he indestructibility of KERITE and its power to resist deteriorating influences should be 
carefully considered in specifying an insulated wire or cable. 


| Fae of others should be useful 


KERITE. 


KERITE INSULATED WIRE AND CABLE COMPANY 


INCORPORATED BY W. R. BRIXEY 
Sole Manufacturer 


Hudson Terminal, 30 Church Street, NEW YORK 


Western Representative 
WATSON INSULATED WIRE CO. 
Railway Exchange, CHICAGO, ILL. 





to you. Insure your service by using 




















a TRADE 


-ELECTROSE: 


REG.U.S.PAT. OFF & FOREIGN COUNTRIES 


Insulation 
Standard of Excellence 


Sixteen Years 

Ot satislactory service 
Employed by ia 
the foremost | — 


ELECTRICAL MANUFACTURERS of the World 









Receiver Shells and Mouthpieces. 

Terminal Strips and Blocks. 

Jack Panels, Bases, Knobs, etc. 

Insulating Parts of special design 
made to order. 


SOLE MANUFACTURERS 


Electrose Mfg. Co. 


127-137 North Tenth Street 
130-140 North Eleventh Street 


BROOKLYN, N.Y., U.S.A. 


F. W. PARDEE, Western Agent, 
56 Fitth Avenue, Chicago. 





SAF H TY 


RUBBER INSULATED 


TELEPHONE WIRES 
and CABLES 


Rubber Covered Paper Covered 
High or Low Tension 
Light and Power Cables 


THE SAFETY INSULATED WIRE & CABLE COMPANY 


114 LIBERTY STREET, NEW YORK CITY 
j B0STON CHICAGO ATLANTA SAN FRANCISCO 




















~ Brownell Booths 


Are the Best 








WRITE FOR CATALOGUE 


C. H. BROWNELL 


PERU, INDIANA 
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3,500,000 PEOPLE 


TALK THROUGH KELLOGG TRANSMITTERS 


DAILY 


WHAT BETTER PROOF of THEIR SUPERIORITY COULD WE GIVE? 





THE HICHEST GRADE 


OF WORKMANSHIP AND MATERIAL 
EMPLOYED IN THE MANUFACTURE OF 


KELLOGG APPARATUS 


Send today for our new Booklet—-a complete representation of 
the Kellogg Transmitter, explains the ‘‘reason why”’ 
of its superiority. 











There are today over seven hundred thousand in operation and 
giving satisfaction, as every Kellogg Customer understands. 


READ THAT GUARANTEE 





LT ARAN TEE: 

‘THE KELLOGG TRANSMITTER IS GUARANTEED SUPE 
RIOR TO ANY OTHER MAKE ON THE MARKET AND ANY 
PART SHOWING AN INHERENT DEFECT WITHIN FIVI 
TRANSMITTER BOOKLE1 YEARS WILL BE REPAIRED OR REPLACED FREE OF 
ee ee CHARGE ON BEING RETURNED TO THE COMPANY.” 





























KELLOGG SWITCHBOARD & SUPPLY COMPANY 
CHICAGO 


Kansas City San Francisco 
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JOHN A. ROEBLING’S SONS CO 


BRANCH OFFICES ( PHILADELPHIA 
AND WAREHOUSES: ? SAN FRANCISCO 


CHICAGO 


sy AND WORKS: 


LOS ANGELES 


DURABILITY 


is the test of true economy in the 
use of galvanized telephone wire. 


DURABILITY depends more 
than anything else upon the quality 
of the galvanizing. 


Roebling Double Galvanized 
Telephone Wire 


is a durable wire because it is pro- 
tected by real galvanizing; given an 
extra heavy coating of the best zinc 
spelter applied by methods directed 
by the experience of more than half 
a century. 


It costs a little more than ordinary galvanized 
It is worth a great deal more. 


TRENTON, N. J. 


ATLANTA 
PORTLAND, ORE. 


wire. 


MAIN OFFICE 


CLEVELAND 
SEATTLE 


JOHN A. ROEBLING’S SONS CO. OF NEWL YORK 


NEW YORK 


BOSTON 

















WITH OR WITHOUT DRIP POINTS 


Bare and Insulated Wires 





THE STANDARD 


BARE COPPER WIRE, 
“O.K.’”’ WEATHER PROOF WIRE, 
WEATHER PROOF IRON WIRE, 
‘“PARAC”’ RUBBER WIRE, 
DAMP PROOF OFFICE WIRE, 
ANNUNCIATOR WIRE. 





BROOKFIELD 








PHILLIPS INSULATED WIRE CO. 


PAWTUCKET, R. I. 














Glass Insulators 


FOR 40 YEARS 


THE BROOKFIELD GLASS COMPANY 


MANUFACTURERS 


2 Rector Street, NEW YORK 














“*1900”’ 


DRY BATTERIES 


A scientific investigation of the 
**1900’’ proves conclusively its 
SUPERIORITY for Telephone 


Service 


The Nungesser Electric Battery Co. 
CLEVELAND, OHIO 


128 West Jackson Boulevard, CHICAGO 
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fs THE LIFE OF THE LINE IS IN THE CONSTRUCTION 
ck MATERIAL 








(7 ‘) 


KELLOGG LINE 
SUPPLIES 


. J 


BRING LONG LIFE TO THE LINE 





















































| High Quality | Reasonable Prices | 
Cross Arms Galvanized Iron Wire Batteries 
iF Brackets Insulated Wire Switches GET 
Pins Cable Staples 
YOU Anchors Guy Wire Screws OUR 
NEED Glass Insulators Connectors Arresters PRICES 
Porcelain Knobs Fuses Cleats 














A FULL LINE OF HIGH GRADE TOOLS 
COMPLETE STOCK MEANS PROMPT SHIPMENT 


We carry at all times a complete stock of line supplies and construction material, and pay the 
same careful attention to prompt shipment that we do to the correct filling of your order 





BEFORE YOU BUY GET OUR PRICES ON POLES. WE ARE NOT JOBBERS, 
BUT PRODUCERS AND CUT OUR OWN POLES IN MICHIGAN 


WRITE FOR OUR LINE 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 
CHICAGO 


Kansas City San Francisco 


\ 
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bs 
PERFECTION 


OF DETAIL PROVES 


No. 1317 TYPE TELEPHONESIE| 


1 








The No. 1317 Type Telephones 





Represent the last word in perfection of design, 
efficiency and durability. 

There is a reasonin every detail of these 
expense reducing telephones why they should 
be adopted by every telephone company for 
every scheme of magneto service. 























The New No. 48 Generator ri 











This five-bar Generator is the strongest the “( 
most efficient made. The armature is normally 

shunted from the line (cannot be injured by 

lightning). The act of turning the crank auto- 
matically’connects the Generator to the line, 
and the armature is automatically cut off again : 
when the crank is released. The magnets are 
of special steel and hardened by a special pro- 
cess to insure permanent strength. 











X 
The No. 38 Type Ringer 

Is specially designed for use with the No. 1317 
set. ‘It has two large 3-inch brass gongs 
which are about 50°, louder than any others 
on the market. ‘ 
The main features of this Ringer are covered ‘s 
by United States and foreign patents and can | 
be supplied only with our sets. © 
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" 


Western ElecIric 


SJEFFICIENT AND DURABLE 


This cut shows how simple it is to 
adjust the gongs of the No. 38 
Type Ringer. 
Just an ordinary screw driver is all that is 
needed. It is the absence of complicated detail 
in Western Electric Telephones which makes 


for low maintenance expense. 


The No. 140 Type Switch Hook 


Is used with our No. 1317 telephone set. It is 





a one-piece hook. Compact and self contained 
The springs are mounted vertically to prevent 
dust settling on them. The contacts are of 
platinum and all current carrying parts are 
insulated from the frame. 




















to the most pressure. 


Such Maintenance Reducing Features as These Make Western 
Electric ‘‘Bell’’ Grade Telephones the Standard of the World. 






Nearest House 


ow 


a y _ WESTERN ELECTRIC COMPANY “3%, - 


Write Our \ is COMPANY wy 
we, 


Cabinet Construction 
Note “our method of reinforcing the Writing 
Shelf, by inserting two hardwood dowel pins 
at that point in the shelf which is subjected 
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Samuel G. McMeen Kempster B, Miller 


McMeen & Miller 


Telephone Engineers 
Plans, Estimates, Evaluations, Reports 
Consultation Supervision 


1452-1456 Monadnock Block ‘ , ‘ ° CHICAGO 
333 Grant Avenue : ; , SAN FRANCISCO 


Samuel G. McMeen Kempster B. Miller 


McMeen & Miller 


Patent Solicitors and ot Experts 


In connection with our telephone engineering prac etic we ma ake a s spe clalty of 
securing electrical — for investors, and < aA bh expert adv ice 
in patent matters. he also have facilities for marketing 
me rit rious electrical inven tions. 
1452-1456 gat Block : ‘ 7 ‘ CHICAGO 
333 Grant Ave. , 3 . SAN FRANCISCO 








STONE & GREEN 


Telephone Exchange Contractors and Engineers 


1361 Monadnock Bldg. 
CHICAGO 


We do all kinds of Telephone Engineering and Construction Work. 
Correspondence Invited. 














Minneapolis, Minn. Pekin, Ill. Obar, N. M. 


H. A. Johann & Company 


TE LE PRONE ENGINE aS 
insta f Switcht is and C: vb! Apparat 
( tructior Undergr i Work is Our Specialt 


Gaiveanteniines Invited 








@) 








IT STANDS FOR 
QUALITY IN POLES 


COME FROM OUR YARDS 


COMPLETE STOCKS & PROMPT SHIPMENTS 


THE VALENTINE-GLARK GO. 


ERNEST L. CLARK, PRES. 


MICHIGAN AND WESTERN CEDAR POLES 


LA SALLE STREET 








G 
THE FINEST CEDAR 
POLES PRODUCED 








CHICAGO. 














THE WIRE 


Geren QPEF cunscenemeed 























TELEPHONE 
WIRE 


BEST BY EVERY TEST 
Dubbed by leading users 
Plain talk and long dis- 
tance wire because of its 
superior quality 


WRITE FOR FREE SAMPLE AND MAKE 
COMPARISON—BE CONVINCED 


Handled by Leading Supply Houses 
or Sold Direct. 















Thdiana Steel & Wire > 


MUNCIE-INDIANA 

















The National Conduit & Cable Co. 


EXECUTIVE OFFICES 








4| Park Row, New York, N.Y. 


Manufacturers of 


Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 

For Power, Telephone and Telegraph 


PHILADELPHIA 
SAN FRANCISCO 


BOSTON CHICAGO 
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fie Oe, 
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THE BEST 
UNDERGROUND CONDUIT 


since the spirit of Economy first led men to take wires down from exposed poles to put 
them under the earth, “CAMP QUALITY’ — Dependability, Durability, Economy 


The H. B. CAMP COMPANY 


FLAT IRON BUILDING FULTON BUILDING THE ROOKERY 
NEW YORK PITTSBURG CHICAGO 
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shippers, and carry large 
stocks of Cedar Poles at 


various points in the 
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“From the stump 
to the line.” 
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“NATIONAL POLE CO. 


Successors to the Cedar Department of the 
Pittsburg & Lake Superior Iron Company 


Escanaba, Michigan 























RUBBER INSULATED 


TELEPHONE 


WIRES 


AND 


CABLES 


CHICAGO OFFICE: 
3344 Monadnock Block 





























E. A. BUELL, President EDM. CHRISTIAN, Eng. and Gen. Mgr: 
PERCY A. SMITH, Asst, Mgr. 


NORFOLK CREOSOTING 
COMPANY 





Citizen’s Bank Buiiding 
Norfolk, Va., U.S.A. 





A MODERN PLANT Adapted to Filling 
the Most Rigid Specifications 





Send for Descriptive Book 


Spanish or English 




















"WIRES AND CABLES 


For Electrical 
Purposes 





ANY SIZE ANY SPECIFICATION 


SPECIAL ATTENTION 
GIVEN TO TELE- 
PHONE WIRES 









Atlantic Insulated Wire and 
Cable Company 
120 Liberty Street - New York City 
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Klein Tools 


For the Electrical Department of Railroad 
Construction and Maintenance 





QUALITY 
i be the first consideration in the selection of 
Poor quality is the birth of rich expense. 
UTILITY " 
With quality, is the foundation stone of 
ynstruction and ecOnomical maintenance 4 
KLEIN TOOLS 
eputation f or Quality nd v, } 


Have gained a ref 
nd they have recommended themselve 


nu practically everywhere 
IMPORTANT 
Have ur catalogue On Nie for ready retere t 
pecify KLEIN TOOI 


Mathias Klein € Sons \ 


Manulacturers and Jobbers of 





Electricians’, Linemen’s 
and Construction Tools 


STATION U 20 CHICAGO, ILL. 


—— <= 
MeL Ee & 508 




































AUTOMATIC TELEPHONE 








APPARATUS 


now produced by us is the result of 


TWENTY YEARS’ DEVELOPMENT 


by this Company and its predecessors 





The best Engineers money could procure (‘some of whom 
have devoted more than fifteen years of their lives to this 
work) have perfected our telephone apparatus. 


The Most Elastic in Its Application 


The Most [Efficient Service Producer 


The Most Economical to Maintain and Operate 


If you are not satisfied with your present earnings, 
lf your patrons are dissatisfied with your service, 


lf you want to EXTEND your present plant or build 
a NEW ONE and effect a MATERIAL SAVING 
IN COST, 


WRITE US WHAT YOU HAVE IN MIND 


We Can Help You and Will Gladly 
Discuss the Matter Fully With You 


Automatic Electric Company 
CHICAGO 
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